IL 

1^. 


1^8 

1 2.5 

m 

12.2 

m 

iiil 

111= 

| 

1 1.8 

±  1 

11.6 

MICROCOPY  RESOLUTION  TEST  CHART 

NAT  SON  RUKLAU  Of  STANDARDS  1%*-A 


/ 


AD- A 146  989 


MERRIMACK  RIVER  BASIN 
AMESBURY,  MASSACHUSETTS 


LAKE  GARDNER  DAM 


MA  00152 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


DEPARTMENT  OF  THE  ARMY 
NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 

WALTHAM,  MASS.  02154 


SEPTEMBER  19^8 


DISTRIBUTION  STATEMENT  A 


Approved  for  public  release. 
Distribution  Unlimited 


PHOTOGRAPH  THIS  SHEET 


Lake  G> a-cttae * 

Kot.Nc.  Mfi.  06/£* 


INVENTORY 


DOCUMENT  IDENTIFICATION 


-Scf..'?? 


ACCESSION  FOR 

NTIS  GRA&I 

JBT 

DTIC  TAB 

[X 

UNANNOUNCED 

□ 

JUSTIFICATION 

BY 


DISTRIBUTION  / 


AVAILABILITY  CODES 


DIST 


R// 


■ 

DISTRIBUTION  STAMP 


DISTRIBUTION  STATEMENT 


DTIC 

ELECTEI 
OCT  3  1  ]984S 


DATE  RETURNED 


84  TO  03  2 


DATE  RECEIVED  IN  DTIC 


REGISTERED  OR  CERTIFIED  NO. 


PHOTOGRAPH  THIS  SHEET  AND  RETURN  TO  DTIC-DDAC 


OTIC  form  70A 
oec  as 


DOCUMENT  PROCESSING  SHEET 


PREVIOUS  EDITION  MAY  BE  USED  UNTIL 
STOCK  IS  EXHAUSTED. 


SECURITY  CLASSIFICATION  of  This  PACE  CIMlcn  Dale  tnlaiad) 


|  REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

1  REPORT  NUMBER 

MA  00152 

2.  GOVT  ACCESSION  NO. 

3  RECIPIENT'S  CATALOG  NUMBER 

4  TITLE  (ond  SubttiU) 

Lake  Gardner  Dam 

S.  TYPE  OP  REPORT  *  PERIOO  COVERED 

INSPECTION  REPORT 

NATIONAL  PROGRAM  FOR  INSPECTION  OF  N0N-FEDERAL 
nAMS 

6  PERFORMING  ORG.  REPORT  NUMBER 

7  AUTHOR(i) 

U.S.  ARMY  CORPS  OF  ENGINEERS 

NEW  ENGLAND  DIVISION 

t.  CONTRACT  OR  GRANT  NUMBER! a) 

».  PERFORMING  organization  name  and  address 

to.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  4  WORK  UNIT  NUMBERS 

II.  CONTROLLING  OFFICE  NAME  AND  AOORESS 

DEPT.  OF  THE  ARMY,  CORPS  OF  ENGINEERS 

12.  REPORT  DATE 

September  1978 

NEW  ENGLAND  DIVISION,  NEDED 

424  TRAPEL0  ROAD,  WALTHAM,  MA.  02254 

IS.  NUMBER  OF  PAGES 

80 

14  MONITORING  AGENCY  NAME  a  ADDRESS^//  diltowont  trom  Controlling  Other) 

IS.  SECURITY  CLASS,  (a!  Ml,  report; 

UNCLASSIFIED 

IS*.  DECLASSIFICATION/  OOWNOR  AOIN  G 
SCHEDULE 

14  DISTRIBUTION  STATEMENT  (a!  Oil,  Report; 

APPROVAL  FOR  PUBLIC  RELEASE:  DISTRIBUTION  UNLIMITED 

17.  DISTRIBUTION  STATEMENT  (ol  i  ha  eOefract  ant  and  In  Black  20.  II  Bllterenl  ham  Report; 

10.  SUPPLEMENTARY  NOTES 

Cover  program  reads:  Phase  I  Inspection  Report,  National  Dam  Inspection  Program; 
however,  the  official  title  of  the  program  is:  National  Program  for  Inspection  of 
Non-Federal  Dams;  use  cover  date  for  date  of  report. 

IS.  key  WOROS  fConiwuc  an  taaataa  alda  II  naeaaaary  m*  IdaiUlty  *r  Week  mmhat) 

DAMS,  INSPECTION,  DAM  SAFETY, 

Merrimack  River  Basin 

Amesbury,  Mass. 

20  ABSTRACT  fCooilnu.  an  nmn  alp*  II  nacaaaaty  an*  Identity  *r  Week  "“"kcr; 

The  Lake  Gardner  Dam  is  located  approximately  2000  ft.  upstream  of  the  center  of 
Town.  The  dam  consists  of  an  earth  embankment  approximately  750  ft.  long  and  25  ft. 
high.  The  earth  embankment  is  in  fair  to  .poor  condition.  The  dam  Is  classified 
as  having  a  "high"  hazard  potential.  Hydraulic  analyses  Indicated  that  the  spillway 
is  not  capable  of  passing  the  test  flood. 


LAKE  GARDNER  DAM 
MA  00152 


MERRIMACK  RIVER  BASIN 
AMESBURY,  MASSACHUSETTS 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INVESTIGATION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
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Identification  No. : 
Name  of  Dam: 
Town: 

County: 

State: 

Stream: 

Date  of  Site  Visit: 


MA  00152 
Lake  Gardner 
Amesbury 
Essex 
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The  Lake  Gardner  Dam  is  located  approximately  2000  ft.  up¬ 
stream  of  the  center  of  the  Town  of  Ames  bujy  .  The  dam  consists 
of  an  earth  embankment  approximately  750  ft.  long  and  25  ft.  high 
and  an  ungrated  granite  block  spillway  about  73.  ft.  wide  and  16  ft. 
high.  A  24- in.  reservoir  drain  is  the  only  existing  outlet. 

The  dam  is  believed  to  have  been  originally  constructed  in  1872. 

In  1929,  the  embankment  and  spillway  training  walls  were  raised  ap¬ 
proximately  3.  5  ft.  to  provide  additional  protection  against  over  top¬ 
ping.  While  the  dam  was  initially  constructed  to  provide  water  pow¬ 
er  for  mill  machinery  it  was  modified  to  generate  electricity  some 
time  after  1913.  Later,  the  power  equipment  was  removed  and  the  pen¬ 
stock  concreted.  Presently,  the  dam  retains  Lake  Gardner  which  is 
used  for  recreational  purpos  es  only. 

Lake  Gardner  Dam  is  currently  classified  as  having  a  "high" 
hazard  potential  in  the  Corps  of  Engineers  National  Inventory  of 
Dams. 


Based  on  a  visual  examination,  the  earth  embankment  is  in  fair 
to  poor  condition,  primarily  because  of  severe  erosion  on  the  up¬ 
stream  slope  due  to  wave  action.  The  spillway  and  training  walls  are 
in  poor  condition.  While  there  were  no  obvious  signs  of  failure  or 
conditions  which  woild  warrant  urgent  remedial  treatment,  repairs 
to  the  embankment  should  be  accomplished  bv  the  owner  within  one  to 
two  years  after  receipt  of  this  report  to  prevent  further  erosion  and 
possible  overtopping  during  a  major  storm. 

Until  permanent  reconstruction  cf  the  earth  embankment  is  ac¬ 
complished,  the  Town  of  Amesbury  should  prepare  to  undertake  al- 


i 


ternative  measures  for  assuring  temporarily  that  the  dam  will  not 
be  overtopped.  These  measures  are  outlined  in  Section  7.3  and 
should  be  undertaken  immediately. 


Hydraulic  analyses  indicated  that  the  spillway  is  not  capable 
of  passing  the  test  flood,  which  for  this  structure  is  based  on  the 
probable  maximum  flood,  without  overtopping  the  dam.  The  maxi¬ 
mum  capacity  of  the  spillway,  with  the  pool  level  at  the  top  of  dam, 
is  only  49  percent  of  the  test  flood. 

Recommendations  for  additional  investigations  of  embankment 
and  spillway  structural  stability  under  static  and  seismic  loads  are 
in  Section  7.2.  The  structure  is  located  in  Seismic  Zone  3. 

Finally,  remedial,  work  to  be  impleme  nted  by  the  owner  in¬ 
volves  additional  clearing  of  trees  at  the  toe  of  the  embankment,  re¬ 
pointing  of  stone  masonry  on  the  spillway  and  training  walls  and  earth¬ 
work  and  slope  protection  left  (east)  of  the  spillway  as  described  in 
Section  7.  3. 

HALEY  &  ALDRICH,  INC. 

by:  / 

w  jUaJL 

Harl  Aldrich 
President 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investi¬ 
gations.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  Chief  of  Engineers,  Washington,  D.  C.  20314.  The  purpose  of  a 
Phase  I  Investigation  is  to  identify  expeditiously  the  se  dams  which 
may  pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving  topograph¬ 
ic  mapping,  subsurface  investigations,  testing,  and  detailed  computa¬ 
tional  evaluations  are  beyond  the  scope  of  a  Phase  I  Investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  improving  the  stability  and  safety  of  the  dam,  re¬ 
moves  the  normal  load  on  the  structure  and  may  obscure  certain  con¬ 
ditions  which  might  otherwise  be  detectable  if  inspected  under  the  nor¬ 
mal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  nu¬ 
merous  and  constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  continued  care 
and  inspection  can  there  be  any  chance  that  unsafe  conditions  be  de¬ 
tected. 


Phase  I  investigations  are  not  intended  to  provide  detailed  hy¬ 
drologic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  test  flood  is  based  on  the  estimated  "probable  maxi¬ 
mum  flood"  for  the  region  (greatest  reasonably  possible  storm  run¬ 
off),  or  a  fraction  thereof.  Because  of  the  magnitude  and  rarity  of 
such  a  storm  event,  a  finding  that  a  spillway  will  not  pass  the  test 
flood  should  not  be  interpreted  as  necessarily  posing  a  highly  inade¬ 
quate  condition.  The  test  flood  provides  a  measure  of  relative  spill¬ 
way  capacity  and  serves  as  an  aide  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 


TABLE  OF  CONTENTS 


Page  No. 

LETTER  OF  TRANSMITTAL 

BRIEF  ASSESSMENT  L 

REVIEW  BOARD  SIGNATURE  SHEET  iii 

PREFACE  iv 

TABLE  OF  CONTENTS  v 

OVERVIEW  PHOTOS  vii 

LOCATION  MAP  viii 

SECTION  1  -  PROJECT  INFORMATION 

1.  1  GENERAL  1 

1-2  PROJECT  DESCRIPTION  2 

1.3  PERTINENT  DATA  4 

SECTION  2  -  ENGINEERING.  DATA 

2.  1  DESIGN  RECORDS  7 

2.2  CONSTRUCTION  RECORDS  7 

2.3  OPERATION  RECORDS  8 

2.4  EVALUATION  8 

SECTION  3  -  VISUAL  EXAMINATION 

3. 1  FINDINGS  9 

3.2  EVALUATION  12 

SECTION  4  -  OPERATIONAL  PROCEDURES 

4.  1  PROCEDURES  13 

4.2  MAINTENANCE  OF  EMBANKMENT  13 

4.3  MAINTENANCE  OF  OPERATING  13 

FACILITIES 

4.4  DESCRIPTION  OF  ANY  WARNING  13 

SYSTEM  IN  EFFECT 

4.5  EVALUATION  13 

SECTION  5  -  HYDRAULIC/HYDROLOGIC 

5.1  EVALUATION  OF  FEATURES  14 

SECTION  6  -  STRUCTURAL  STABILITY 

6.1  EVALUATION  OF  EMBANKMENT  16 

STRUCTURAL  STABILITY 


6.2 

SECTION  7 

7.  1 
7.2 
7.  3 

APPENDIX 

APPENDIX 

appendix 

APPENDIX 


TABLE  OF  CONTENTS  (Continued) 


Page  No. 

EVALUATION  OF  SPILLWAY 

STRUCTURAL  STABILITY  16 

-  ASSESSMENT.  RECOMMENDATIONS 
AND  RE  ME  D  LA  L  MEASURES 
DAM  ASSESSMENT  18 

RECOMMENDATIONS  .  18 

REME DIAL  ME  ASURE  S  1 9 


A  -  INSPECTION  TEAM  ORGANIZATION  AND 
CHECK  LIST 

B  -  LIST  OF  AVAILABLE  DOCUMENTS  AND 
PRIOR  INSPECTION  REPORTS 

C  -  SELECTED  PHOTOGRAPHS  OF  PROJECT 

D  -  OUTLINE  OF  DRAINAGE  AREA  AND 
HYDRAULIC  COMPUTATIONS 


APPENDIX  E 


INFORMATION  CONTAINED  IN  THE 
NATIONAL  INVENTORY  OF  DAMS 


FILE  NO.  4160 


PHASE  I  INVESTIGATION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
LAKE  GARDNER  DAM 
MA  00152 


SECTION  1- PROJECT  INFORMATION 

1.  1  GENERAL 

A.  Authority.  Public  Law  92-367,  August  8,  1972,  author¬ 
ized  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  National  Program  of  Dam  Inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of  dams  with¬ 
in  the  New  England  Region. 

Haley  &  Aldrich,  Inc.  has  been  retained  by  the  New  England 
Division  to  inspect  and  report  on  selected  dams  in  the  State  of  Massa¬ 
chusetts.  Authorization  and  notice  to  proceed  were  issued  to  Haley  & 
Aldrich,  Inc.  tinder  a  letter  dated  26  April  1978  from  Colonel  Ralph 
T.  Garver,  Corps  of  Engineers.  Contract  No.  DACW33-78-C-0301 
has  been  assigned  by  the  Corps  of  Engineers  for  this  work.  Camp, 
Dresser  &  McKee,  Inc.  was  retained  as  consultant  to  Haley  &  Aldrich, 
Inc.  on  the  structural,  mechanical/ electrical  and  hydraulic/hyrologic 
aspects  of  the  investigation 

B.  Purpose.  The  primary  purposes  of  the  National  Dam  In¬ 
spection  Program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non- 
Federal  dams  to  identify  conditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely  manner  by  non-Federal  inter¬ 
ests. 

2.  Encourage  and  prepare  the  states  to  initiate  quickly  ef¬ 
fective  dam  safety  programs  for  non-Federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory 

of  Dams. 


1.2  PROJECT  DESCRIPTION 


A.  Location.  Lake  Gardner  Dam  is  located  on  the  Powwow  Riv¬ 
er  about  2000  ft.  upstream  of  the  Town  of  Amesburv,  Massachusetts, 
as  shown  on  the  Location  Map,  page  viii. 

B.  Dam  and  Appurtenances.  Lake  Gardner  Dam  is  approxi¬ 
mately  1000  ft.  long,  consisting  mainly  of  an  ungated  granite  block 
spillway,  a  long  earth  embankment  to  the  right  and  a  short,  low 
earth  embankment  to  the  left.  An  abandoned  penstock  and  generator 
house,  once  used  to  power  mill  equipment,  is  located  at  the  left  abut¬ 
ment  of  the  spillway.  Drawings  of  the  dam  are  shown  on  Figures  B-l 
and  C-  1. 

The  earth  embankment  right  of  the  spillway  is  approximately 
750  ft.  long  and  has  a  maximum  height  of  about  25  ft.  The  top  of  the 
embankment  is  earth,  approximately  9  to  10  ft.  wide.  The  upstream 
face  has  a  variable  slope  of  from  2  horizontal  to  1  vertical  to  1:1 
where  erosion  has  occurred.  There  is  no  riprap.  The  downstream 
slope  is  about  1.  5:1  near  the  top  and  somewhat  flatter  toward  the  bot¬ 
tom. 


Left  of  the  spillway,  there  is  a  low  embankment  which  is  typi¬ 
cally  from  1  to  3  ft.  in  height  and  about  175  ft.  in  length. 

The  embankment  has  a  line  of  tongue  and  groove  wood  sheeting 
as  a  center  core  wall,  the  top  of  which  is  El.  97.0,  1.  5  ft.  below  the 
top  of  earth  fill.  A  concrete  core  wall,  or  vertical  seepage  barrier, 
was  constructed  to  a  point  12  ft.  from  the  spillway-side  face  of  new 
concrete  placed  on-the  spillway  training  walls  in  1929.  Wood  sheet¬ 
ing  abuts  the  end  of  the  concrete  wall. 

The  spillway  is  a  broad  crested  granite  masonry  structure, 
about  16  ft.  high  and  72.  6  ft.  wide.  The  nine  courses  of  stone  ex¬ 
posed  on  the  downstream  face  of  the  weir  are  stepped.  Training 
walls  are  stone  masonry.  The  crest  of  the  spillway  is  El.  90.  37, 

8.  13  ft.  below  the  top  of  the  dam. 

The  outlet  works  is  located  left  of  the  spillway.  The  reservoir 
drain  is  a  24-in.  pipe  with  a  hand-operated  gate  valve  at  the  discharge 
end.  A  6~ft.  diameter  penstock,  once  used  to  power  mill  machinery 
and  generate  electricity,  has  been  blocked  with  concrete  and  is  no 
longer  functional. 


C.  Size  Classification.  The  Lake  Gardner  Dam  has  an  esti¬ 
mated  maximum  storage  ox  i'20S  acre-feet  and  a  maximum  height  of 
about  25  ft.  Storage  of  from  1,  000  to  50,  000  acre-feet  classifies 
the  dam  in  the  'intermediate "  size  category,  even  though  the  height 
is  small,  according  to  guidelines  established  by  the  Corps  of  Engi¬ 
neers. 

D.  Hazard  Classification.  The  dam  is  currently  classified  as 
having  a  "high’’  hazard  potential  in  the  Corps  of  Engineers  National 
Lnventory  of  Dams.  Based  on  the  Phase  I  investigation,  and  the  dam 
failure  analysis.  Appendix  D,  it  is  recommended  that  this  classifica¬ 
tion  be  retained.  If  the  dam  were  to -fail,  there  would  be  severe  flood¬ 
ing  of  the  downtown  portion  of  Amesbury  which  would  affect  in  excess 
of  25  residential  and  commercial  properties  as  well  as  some  industries. 
The  potential  for  loss  of  life  would  be  very  high. 

E.  Ownership.  The  Merrimack  Valley  Power  and  Buildings 
Company  purchased  the  dam  from  the  Hamilton  Woolen  Company, 
the  original  owner,  in  1915.  An  Lnspection  report  by  the  Essex 
County  Engineer  indicates  that  on  3  December  1957,  the  Merrimack- 
Essex  Electric  Light  Company  was  the  owner  of  the  dam.  Another 
report  dated  10  February  1964  shows  the  owner  as  then  being  the 
Amesbury  Electric  Light  Company. 

The  dam  has  been  owned  by  the  Town  of  Amesbury  since  after 
1964.  The  owner's  address  is:  Town  of  Amesbury,  public  Works 
Department,  Friend  Street,  Amesbury,  MA  01913  (phone:  517/388- 
0477).  The  owner  was  represented  by  Mr.  John  J.  Ward,  Superin¬ 
tendent,  during  the  course  of  this  investigation. 

F.  Operator.  Mr.  John  Ward  is  currently  assigned  responsi¬ 
bility  for  the  operation  of  the  dam. 

G.  Purpose  of  Dam.  Lake  Gardner  is  presently  used  for  rec¬ 
reational  purposes  only.  The  dam  was  originally  constructed  to  form 
a  storage  reservoir  to  power  mill  machinery.  Around  1916,  a  turbine 
was  installed  to  generate  electric  power.  The  penstock  was  subse¬ 
quently  filled  with  concrete  prior  to  1952. 

H.  Design  and  Construction  History.  Tne  dam  is  believed  to 
have  been  constructed  in  1372  for  the  Hamilton  Woolen  Company.  No 
records  of  the  original  design  and  construction  are  available.  In 
1916,  the  Merrimack  Valley  Power  and  Building  Company  purchased 
the  dam  and  modified  the  gate  for  power  generating  equipment.  Cor¬ 
respondence  on  file  at  the  Essex  County  Engineers  Office  indicates 
embankment  and  spillway  maintenance  construction  activity  in  1925. 


In  192  9,  the  dam  embankment  crest  was  raised  approximately 
3.  3  ft.  and  underwent  repairs.  Concrete  cut-off  walls  10  ft.  in  length 
were  poured  on  both  sides  of  the  spillway  from  the  training  walls  to  lap 
new  creosoted  wood  sheeting  installed  the  length  of  the  embankments. 
The  top  of  the  concrete  core  wall  on  the  left  side  can  be  seen  in  Photo 
No.  13,  Appendix  C.  A  list  of  available  documents  that  includes  de¬ 
sign  studies,  contract  documents  and  construction  inspection  reports 
for  the  1929  modifications  and  repairs  is  included  in  Appendix  3. 

An  inspection  report  dated  13  October  1951  indicates  that  the 
penstock  had  been  plugged  with  concrete.  No  additional  records  of 
construction  other  than  that  considered  to  be  routine  maintenance 
were  located. 

I.  Normal  Operational  Procedures.  There  is  no  established 
routine  for  operation  of  the  dam.  The  manual  gate  for  the  24- in. 
reservoir  drain  is  operational. 

1.  3  PERTINENT  DATA 

Elevations  shown  on  record  drawings  and  previous  inspection  re¬ 
ports  for  the  Lake  Gardner  Dam  are  on  Mean  Low  Water  (MLW)  da¬ 
tum.  To  convert  to  National  Geodetic  Vertical  Datum  (NGVD),  subtract 
approximately  3.  8  ft.  from  elevations  which  are  on  MLW  datum. 

A.  Drainage  Area.  Tne  Lake  Gardner  Dam  is  located  on  the 
Powwow  River  in  the  Town  of  Amesbury.  The  watershed  above  the 
dam  is  30.  23  square  miles  and  extends  into  the  communities  of  the 
Merrimac,  Massachusetts  and  South  Hampton,  Kensington,  East  Kings¬ 
ton,  Newton,  Kingston,  Hampstead,  Danville,  and  Sandown,  New  Hamp¬ 
shire.  The  drainage  area  is  very  flat  with  approximately  12  percent 

of  the  total  area  being  surface  water  and  an  additional  16  percent  be¬ 
ing  swamps. 

B.  Discharge  at  Damsite.  There  are  no  known  records  of  past 
floods  at  the  Lake  GardnerDam.  Pne  maximum  capacity  of  the  spill¬ 
way  at  the  dam  has  been  estimated  to  be  about  6,560  ex's  with  the  water 
surface  at  the  top  of  the  dam,  El.  98.  5.  A  preliminary  Flood  Insur¬ 
ance  Study  currently  being  prepared  by  the  Corps  of  Engineers  has 
estimated  the  100-year  Lake  Gardner  discharge  to  he  1,  800  cfs  and  the 
500-year  discharge  to  be  3,  500  cfs. 
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Whf 


C.  Elevation  (ft.  above  MLW) 


1.  Tod  Dam .  98.  5 

2.  Maximum  pool  design  surcharge 

(PMF) .  100.0 

3.  Full  flood  control  pool .  98.  5 

4.  Recreation  pool . . .  90.4 

5.  Spillway  crest . . .  90.  37 

6.  Upstream  portal  invert  diversion 

runnel .  Unknown 

7.  Streambed  at  centerline  of  dam .  72.  3 

■3.  Maximum  tail  water .  79.0  (at  3.500  cfs) 

D.  Reservo  ir 

1.  Length  of  maximum  pool .  3,  600  ft.  (Est.  ) 

2.  Length  of  recreation  pool.  .. . .  6.600  ft.  (Est.) 

3.  Length  of  flood  control  pool.  .......  g.  000  ft.  (Est.  ) 


E.  Storage  (acre-feet) 


1.  Recreation  pool .  1»  155  (Est. ) 

2.  Flood  control  pool .  1,208  (Est.) 

3.  Design  surcharge .  1,490  (Est.) 

4.  Top  of  dam .  1»  208  (Est.  ) 


F.  Reservoir  Surface  (acres) 


1.  Top  dam . . .  183  (Est.  ) 

2.  Maximum  pool . (Est. ) 

3.  Flood-control  pool .  183  (Est.  ) 

4.  Recreation  pool .  97.3  (Est.) 

5.  Spillway  crest .  97.3  (Est.) 


G.  Dam 


1.  Type . . .  Earth 

2.  Length  (Right  Side) .  Approx.  750  ft. 

right  of  spillway 

3.  Height  (Right  Side) .  Approx.  25  ft. 

4.  Top  width .  9-10  ft. 

5.  Side  slopes.  . .  Approx.  1. 1  .o 

2.0:1  U/S 
Approx.  1.5:1  to 
2.  .0:1  D/S 


Ah 


'•"mt 


6.  Zoning . . .  Unknown 

7.  Impervious  Core. ... . .  Wood  sheeting 

8.  Cutoff . . .  Wood  sheeting 

9.  Grout  curtain . . .  Unknown 


H.  Spillwat 


1.  Type . . .  Broad  crested, 

granite  block 
maso  nry 

2.  Length  of  weir .  72.6  ft. 

3.  Crest  elevation .  90.  37 

4.  Gates .  None 

5.  U/S  Channel . . .  10:1  approach 

slope 

6.  D/S  Channel .  0.001  slope 

7.  General .  Series  of  steps 

form  downstream 


I.  Regulating  Outlets.  There  is  one  hand-operated  gate  valve 
on  the  left  side  of  the  downstream  channel.  The  gate  controls  a 
24- in.  pipe  having  an  estimated  discharge  invert  at  El.  71.8.  This 
outlet  could  be  used  to  dewater  the  reservoir  although  the  time  in¬ 
volved  would  be  in  excess  of  one  week. 


SECTION  2  -  ENGINEERING  DATA 


2.  1  DESIGN  RECORDS 

No  records  of  the  design  of  the  original  dam  constructed  in  1872 
were  located  or  are  believed  to  exist.  The  only  available  records 
are  those  related  to  the  1929  modifications. 

A  1929  letter  report  by  Sanborn  and  Bogert,  New  York,  NY,  des¬ 
cribing  studies  and  recommendations  for  modifications  and  repairs  to 
the  dam  is  included  as  a  document  in  Appendix  B.  These  recommenda¬ 
tions  were  subsequently  incorporated  into  a  design  drawing  entitled 
"Repairs  to  Gardner  Lake  Dam,  Plans  &  Sections"  by  Charles  T.  Main, 
Inc.,  Boston,  MA  dated  April  2,  1929.  A  print  of  this  drawing  is  in¬ 
cluded  in  Appendix  B-9.  The  repairs  shown  include  raising  the  em¬ 
bankment  approximately  3.  5  ft.  and  constructing  a  line  of  wood  sheet¬ 
ing  at  the  centerline  of  the  embankment,  as  described  in  Section  1.  2H. 

2.2  CONSTRUCTION  RECORDS 


The  most  detailed  construction  records  were  those  related  to  the 
1929  repairs  and  modifications.  The  records  consist  of  plans  and  spe¬ 
cifications  by  Charles  T.  Main,  Inc.  and  inspection  reports  by  the 
Essex  County  Engineer. 

An  account  of  the  1929  construction  by  Robert  R.  Evans  is  in¬ 
cluded  in  Appendix  B,  from  B-13  to  B-24.  These  inspection  records 
indicate  that  a  cut  off  wall  of  tongue  and  groove  creosoted  yellow  pine 
planking  was  in  fact  constructed  when  the  embankment  was  raised. 
Furthermore,  the  account  states  that  riprap  was  placed  on  the  up¬ 
stream  slope  and  that  the  downstream  slope  was  loamed  and  (in  late 
1929)  was  "--now  well  grassed  over".  Furthermore,  the  1925  Re¬ 
port  to  the  County  Commissions  states  that  "repairs  at  the  spillway 
were  made,  consisting  of  pointing  some  of  the  walls  and  re-arranging 
the  riprap  at  the  base  of  the  masonry  spillway  to  protect  foundations 
from  possible  scour.  " 

Mention  of  some  later  construction  activities  was  found  in  the 
summary  inspection  reports  included  in  Appendix  B.  These  brief 
statements  lack  detail,  but  acknowledge  encasement  of  the  penstock 
in  concrete  prior  to  18  October  1951,  replacement  of  wooden  gate 
with  a  creosoted  timber  gate  at  the  penstock  prior  to  3  December 
1957,  and  routine  maintenance  of  the  embankments  and  spillway. 
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2.3  OPERATION  RECORDS 


A  list  of  daily  water  levels  at  the  dam  from  1918  through  1927 
was  the  only  record  of  operation  located. 

2.4  EVALUATION 


A.  Ava ilability.  Documents  described  above  and  listed  in  Ap¬ 
pendix  B  are  available  at  the  offices  of  the  Essex  County  Engineer, 

32  Federal  Street,  Salem,  MA  01970  (phone:  617-744-1240). 

B.  Validity.  Based  on  visual  field  observations,  there  is  no 
reason  to  question  the  validity  of  the  design,  and  construction  and  op¬ 
eration  records. 

C.  Adequacy.  The  available  data,  in  combination  with  the  visual 
examination  described  in  the  following  section  are  adequate  for  the 
purposes  of  the  Phase  I  Investigation. 


SECTION  3  -  VISUAL  EXAMINATION 


3.  1  FINDINGS 


A.  General.  The  Phase  I  visual  examination  of  the  Lake  Gard¬ 
ner  Dam  was  conducted  on  18  July  1973.  The  project  was  also  exam¬ 
ined  by  representatives  of  the  Corps  of  Engineers  and  their  consultant, 
Haley  &  Aldrich,  Inc.  on  23  and  24May  1978.  Two  separate  reports  of  that 
site  visit  are  included  in  Appendix  B  from  3-47  through  B-52. 

In  general,  the  dam  embankment  was  found  to  be  in  fair  to  good 
condition  and  the  spillway  in  fair  condition.  Numerous  deficiencies 
which  require  prompt  action  were  noted. 

A  visual  inspection  check  list  is  included  in  Appendix  A  and  se¬ 
lected  photographs  of  the  project  are  given  in  Appendix  C. 

B.  Dam.  The  earth  embankment,  approximately  750  ft.  long 
right  of  the  spillway,  has  experienced  considerable  erosion  on  the 
upstream  slope  and  has  numerous  defects.  While  there  was  no  evi¬ 
dence  of  settlement  or  lateral  movement,  seepage  is  occurring  in 
one  area  near  the  bottom  of  slope  at  the  downstream  toe. 

The  following  deficiencies  were  noted: 

1.  There  is  considerable  erosion  on  the  upstream  slope.  Ero¬ 
sion  by  wave  action  is  severe  in  localized  areas.  Photos  No. 

3,  4  and  5,  principally  where  there  are  no  cobbles  and  boul¬ 
ders  at  the  water  line.  Near  Sta.  4+5 0,  the  toe  of  slope  has 
been  eroded  some  7  to  3  ft.  toward  the  embankment  center- 
line,  Photo  No.  5.  Tne  slope  has  no  rock  riprap  and  is  void 
of  cobbles  and  boulders  except  at  the  water  line,  about  El. 

90.  5. 


Erosion  has  occurred  at  the  top  of  the  dam  and  on  the  up¬ 
stream  slope  from  foot  traffic  and  rainfall.  Where  the  em¬ 
bankment  abuts  the  right  end  of  the  spillway,  the  crest  of 
the  embankment  is  7  in.  below  the  top  of  concrete,  El.  98.  5, 
placed  in  1929.  Elsewhere  right  of  the  spillway,  the  crest 
elevation  is  relatively  level,  at  an  elevation  corresponding 
to  top  of  concrete. 


2.  The  crest  of  the  embankment  immediately  left  of  the  spillway 
and  outlet  works,  is  approximately  18  in.  below  El.  98.  5, 


the  top  of  a  10ft.  concrete  wall  constructed  in  1929.  The  top 
of  the  concrete  "cutoff  wall"  is  exposed  over  a  distance  of 
about  5  ft.  where  earth  has  been  eroded.  This  general  condi¬ 
tion  is  shown  in  Photo  No.  13.  If  the  dam  were  to  overtop 
during  a  storm,  water  would  cross  the  crest  at  this  location 
first. 

3.  While  most  of  the  large  hardwood  trees  which  grew  on  the  em¬ 
bankment  have  been  cut  during  the  past  year,  there  are  still 
trees  covering  the  bottom  of  the  downstream  slope.  Further¬ 
more,  stumps  from  one  to  three  ft.  in  height  can  be  seen  in 
numerous  photographs  in  Appendix  C. 

4.  An  area  of  seepage  was  observed  on  the  downstream  slope 
near  Sta.  3+50.  The  top  of  the  wet  area  occurs  14  ft.  verti¬ 
cally  below  the  crest  of  the  dam,  well  above  the  toe  of  the 
embankment.  The  soft  wet  area  is  approximately  100  ft. 
long.  There  was  no  evidence  of  erosion  and  the  water  was 
clear. 

From  about  Sta.  0+00  to  2+00,  the  area  immediately  down¬ 
stream  of  the  toe,  in  an  area  which  is  still  wooded,  has  wa¬ 
ter  ponded. 

5.  The  crest  of  the  embankment  and  both  the  upstream  and  down¬ 
stream  slopes  are  frequently  bare  of  vegetation  and  have  no 
significant  topsoil. 

6.  Several  animal  holes,  probably  woodchuck,  were  noted  on  the 
downstream  slope  near  Sta.  3+75.  There  was  no  seepage  from 
these  holes  nor  visible  water  in  the  holes. 

7.  A  portion  of  the  downstream  toe  of  the  embankment  adjacent 
to  the  right  training  wall  has  been  eroded  by  the  spillway  tail- 
water. 

Left  of  the  spillway,  beyond  the  area  where  erosion  has  occurred 
as  noted  in  Item  No.  2  above,  the  earth  embankment  is  typically  one  to 
three  ft.  in  height,  adjacent  to  a  paved  parking  area  as  shown  in  Photo 
No.  1.  There  are  several  large  trees  on  the  upstream  side  and  the 
embankment  has  a  good  grass  cover. 
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C.  Appurtenant  Structures.  The  spillway  weir  and  sidewalLs 
contained  numerous  open  joints.  Some  joints  between  granite  blocks 
in  the  spillway  itself  appeared  to  be  quite  deep.  One  of  the  bedding 
joints  for  the  cascade  near  the  bottom  of  the  structure  was  probed 
to  a  depth  of  2  feet  before  any  mortar  was  encountered.  Photo  No.  17. 
Water  was  observed  spouting  under  pressure  from  the  upper  right 
end  of  the  spillway.  The  location  is  shown  in  Photo  No.  15  between 
the  first  and  second  course  of  granite. 

Water  was  observed  flowing  from  underneath  the  stone  masonry 
of  the  right  training  wall  downstream  of  the  spillway.  Photo  No.  18. 
Water  was  also  observed  coming  down  from  the  left  training  wall  of 
the  spillway.  The  top  of  the  upstream  end  of  the  right  training  wall 
has  been  damaged  and  needs  repointing.  Photo  No.  8. 

The  control  works.  Photos  No.  21  and  22,  has  part  of  the  bar 
screen  missing  and  the  space  is  filled  in  with  a  piece  of  chainlink 
fencing.  The  timber  at  the  entrance  of  the  control  works  was  only  a 
small  portion  of  what  was  probably  there  during  the  original  construc¬ 
tion.  The  concrete  in  the  control  area  shows  deterioration.  Seepage 
was  noted  downstream  of  the  control  works  and  downstream  of  the 
blocked  6 -ft.  diameter  penstock. 

The  gate  valve  for  the  24-in.  reservoir  drain  pipe  has  a  hand 
wheel  operator  which  was  not  at  the  damsite  at  the  time  of  inspection. 
This  is  apparently  done  to  prevent  vandalism.  The  location  of  the 
gate  is  not  easily  accessible  and  is  in  a  dangerous  position  for  oper¬ 
ation  during  high  discharges.  Water  was  noted  to  be  coming  up  in  the 
pool  just  downstream  of  the  gate  valve.  The  gate  is  shown  in  Photos 
No.  16  and  20. 


D.  Reservoir  Area.  The  area  around  Lake  Gardner  is  gener¬ 


ally  heavy  wooded,  with  the  exception  of  the  west  shore  within  3000 
ft.  of  the  dam.  In  this  area,  there  is  considerable  residential  de¬ 
velopment.  While  the  slopes  are  steep,  in  particular  along  the  flanks 
of  Powwow  Hill  on  the  east  shore,  there  is  very  little  probability  of 
a  major  landslide  into  the  lake  which  could  result  in  wave  overtopping 
the  dam.  Furthermore,  there  were  no  conditions  observed  which 
could  cause  a  sudden  increase  in  sediment  load  into  the  reservoir. 
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E.  Downstream  Channel.  The  channel  immediately  downstream 
of  the  spillway  is  in  satisfactory  condition.  No  apron  exists  but  large 
boulders  seem  to  provide  adequate  protection  from  scour  during  nor¬ 
mal  flows.  The  over-banks  on  both  sides  of  the  channel  are  moder¬ 
ately  wooded.  Downstream  conditions  in  the  Powwow  River  are  shown 
in  Photos  No.  23  and  24. 

3. 2  EVALUATION 


Prior  to  1977,  there  had  been  little  or  no  recent  maintenance 
provided  for  the  Lake  Gardner  Dam.  Although  trees  on  the  embank¬ 
ment  have  since  been  cut,  there  are  still  numerous  deficiencies  which 
require  prompt  action. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.  1  PROCEDURES 

In  general,  there  are  no  formal  operation  and  maintenance  pro¬ 
cedures  to  assure  continued  maintenance  and  satisfactory  operation 
of  the  dam.  It  was  reported  that  the  reservoir  drain  is  kept  open  dur¬ 
ing  periods  of  high  flow. 

4.2  MAINTENANCE  OF  DAM 


There  are  no  established  procedures  to  assure  periodic  inspec¬ 
tion  and  maintenance  of  the  dam.  The  embankment  for  the  dam 
has  received  little  or  no  maintenance  during  the  past  10  to  20  years, 
since  the  project  was  purchased  by  the  Town  of  Amesbury.  Prior  to 
that  time,  it  is  also  evident  that  slopes  were  not  maintained  by  clear¬ 
ing  brush  and  trees.  Many  of  the  trees  cut  during  the  past  year  were 
several  decades  old.  Little  or  no  recent  maintenance  to  the  spillway 
weir  and  stone  masonry  training  walls  is  evident. 

4.  3  MAINTENANCE  OF  OPERATING  FACILITIES 


There  is  no  established  procedure  for  maintenance  and  opera¬ 
tion  of  the  24-in.  reservoir  drain,  the  only  operating  facility  presently 
in  use  on  the  dam.  This  drain  is  operated  approximately  once  a  year 
on  demand.  It  appeared  to  be  lubricated  at  the  time  of  the  inspection. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 


There  is  no  emergency  warning  system  or  emergency  prepared¬ 
ness  plan  in  effect  for  this  structure.  Town  officials  reported  that  they 
would  contact  local  Civil  Defense  personnel  in  the  event  of  an  emer¬ 
gency. 

4.5  EVALUATION 


For  a  high  hazard  structure  of  this  size,  an  annual  inspection 
and  maintenance  program  should  be  instituted  for  Lake  Gardner  Dam. 
A  formal  warning  system  should  also  be  developed  for  the  structure. 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.  1  EVALUATION  OF  FEATURES 

A.  Design  Data.  The  Lake  Gardner  Dam  and  spillway  was  re¬ 
portedly  built  in  1872.  There  are  no  records  of  this  construction  per¬ 
taining  to  the  hydraulic /hydro logic  parameters. 

In  a  summary  of  a  1925  inspection  report.  Appendix  B-ll,  the 
spillway  capacity  is  estimated  to  be  about  2300  cfs  vith  the  water  surface 
at  the  top  of  the  dam.  The  reportnotes  that''The  spillway  is  in  good  con¬ 
dition  but  the  capacity  is  not  large  and  when  flowing  full  the  water 
would  be  practically  at  the  level  of  the  dam''.  ". .  .  .under  these  con¬ 
ditions,  any  waves  if  of  the  height  which  might  be  expected  on  such 
a  reservoir,  would  wash  over  the  top  of  dam.  " 

A  1929  Report,  Appendix  B-25,  states  that  the  top  of  the  dam 
was  raised  by  three  feet  and  "With  the  completion  of  this  work  the  ca¬ 
pacity  of  the  spillway  to  discharge  flood  waters  has  been  very  greatly 
increased,  and  the  margin  of  safety  against  overtopping  of  the  embank¬ 
ment  is  much  greater  than  before,  so  that  it  is  believed  that  the  struc¬ 
ture  is  safe  from  any  conditions  which  can  reasonably  be  expected." 

The  recommended  test  flood  for  the  size  (intermediate)  and  haz¬ 
ard  potential  classification  (high)  of  this  dam  is  the  probable  maximum 
flood  (PMF). 

B.  Experience  Data.  Tne  PMF  was  determined  using  Corns  of 
Engineers  guidelines.  CSM  values  somewhat  below  those  recom¬ 
mended  for  flat  and  coastal  areas  were  used.  This  was  done  since: 

1. )  the  drainage  area  is  very  flat  and  consists  of  about  28  percent 
ponds,  lakes,  and  swamps  and  2. )  CSM  values  for  most  other  drain¬ 
age  basins  of  similar  characteristics  are  below  the  suggested  values. 

On  the  above  basis,  the  PMF  inflow  to  Lake  Attitash  and  Tux- 
bury  Pond  was  estimated  and  routed.  The  outflow  was  then  added  to 
the  PMF  of  the  drainage  area  between  the  outlet  for  these  reservoirs 
and  Lake  Gardner.  The  resulting  PMF  inflow  to  Lake  Gardner  was 
estimated  to  be  13,  300  cfs.  After  routing  based  on  surcharge  storage, 
the  PMF  outflow  for  Lake  Gardner  is  about  13,  500  cfs. 

C.  Visual  Observations.  Past  inspection  reports  make  refer¬ 
ence  to  flashboards.  At  the  time  of  inspection,  no  flashboards  were 
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present  although  the  remains  of  iron  pins  indicate  that  flashboards 
were  used  in  the  past. 

The  stone  blocks  which  form  the  crest  of  the  spillway  appear  to 
be  slightly  sloped,  creating  somewhat  of  a  sharp  edge  weir  during  low 
flows.  The  spillway  approach  is  good,  having  an  estimated  slope  of 
10:1,  The  downstream  face  of  the  spillway  is  a  series  of  nine  steps 
which  serve  to  dissipate  energy  during  low  flows,  thus  minimizing 
scour  at  the  toe  of  the  spillway. 

The  section  of  the  Powwow  River  immediately  downstream  of 
the  dam  has  an  estimated  slope  of  0.001. 

D.  Overtopping  Potential.  The  maximum  spillway  capacity  with 
the  water  surface  at  the  too  of  dam.  Tl.  ?3.  5,  was  determined  to  be 

1,  630  cfs.  Since  the  test  flood  is  It,  J0U  ofs,  the  spillway  can  only  pass 
40  percent  of  the  peak  outflow  and  is  therefore  considered  to  be  inade¬ 
quate  to  prevent  the  dam  from  overtonnin^, 

E.  Evaluation.  In  the  event  of  an  occurrence  of  a  PMF,  the  es¬ 
timated  depth  of  flow  over  the  top  of  dam  would  be  between  1.  5  and  2.  0 
ft. 


Using  Corps  of  Engineers  Guidelines  for  Estimating  Dam  Failure 
Hydro  graphs  and  assuming  that  a  failure  would  have  occurred  along  the 
750  ft.  long  section  of  dam,  the  peak  failure  outflow  is  estimated  to  be 
45,  000  cfs.  The  first  downstream  reach  for  flood  routing  was  selected 
to  be  between  Lake  Gardner  and  the  wooden  dam  just  downstream  of 
Pond  Street,  a  reach  of  about  2100  feet.  The  flood  stage  tor  this  reacn 
was  estimated  to  be  approximately  El.  88.0  or  a  centerline  stream 
depth  of  about  21  ft.  At  this  stage,  severe  flooding  of  homes  and  com¬ 
mercial  properties  along  the  river  would  result. 

The  peak  failure  outflow  from  this  first  reach  was  determined  to 
be  34,000  cfs.  The  slope  of  the  Powwow  River  is  steep,  about  0.07, 
as  it  flows  from  the  wooden  dam  to  the  tidal  portion  which  forms  the 
confluence  with  the  Merrimack  River.  However,  the  channel  is  quite 
narrow  through  this  reach  with  several  unprotected  sharp  bends.  A 
peak  flow  of  34,000  cfs  would  overrun  the  natural  channel  and  cause 
additional  flooding. 

In  conclusion,  the  spillway  is  Inadequate  to  pass  the  PMF  and 
should  the  dam  be  breached  and  fail,  severe  downstream  flooding 
would  result  with  probable  loss  of  life  and  extensive  property  damage. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.  1  EVALUATION  OF  EMBANKMENT  STRUCTURAL  STABILITY 


A.  Visual  Observations.  Although  there  was  severe  erosion  on 
the  upstream  slope  and  seepage  in  one  area  at  the  toe  of  the  down¬ 
stream  slope,  there  was  no  visible  evidence  of  embankment  structural 
instability  during  the  site  examinations  on  24  May  and  18  July  1978. 

B.  Design  and  Construction  Data.  Riprap  placed  on  the  upstream 
slope  has  failed,  possibly  because  there  was  an  inadequate  blanket  of 
granular  soil  or  crushed  stone  to  prevent  scour,  by  wave  action,  of  em¬ 
bankment  material  through  the  riprap.  The  sloughing  and  instability  of 
the  upstream  slope  has  been  caused  by  scour. 

A  theoretical  analysis  of  the  structural  stability  of  the  downstream 
slope  was  not  possible  due  to  the  lack  of  pertinent  design  and  construc¬ 
tion  data,  in  particular  with  reference  to  the  properties  of  earth  ma¬ 
terials  placed  in  the  embankment.  Nevertheless,  the  embankment  is 
relatively  small,  with  a  cross-section  relation  to  lake  level  which  com¬ 
pares  favorably  with  other  low  embankments  which  have  proven  to  be 
safe  under  static  loading  conditions. 

C.  Operating  Records.  Not  applicable. 

D.  Post-Construction  Changes.  The  only  known  changes  to  the 
embankment  cross-section  was  the  work  performed  in  1929  when  the 
dam  was  raised  approximately  3.  5  ft. 

E.  Seismic  Stabilitv.  The  Lake  Gardner  Dam  is  located  in  Seis- 

■ ....  - 

mic  Zone  3,  near  its  boundary  with  Zone  2.  The  stability  of  the  down¬ 
stream  slope  during  an  earthquake  event  is  unknown.  Stability  analy¬ 
ses,  by  methods  using  conditional  equivalent  static  loads,  should  be 
made  during  subsequent  investigations  after  soil  properties  and  foun¬ 
dation  conditions  are  determined. 

6.  2  EVALUATION  OF  SPILLWAY  STRUCTURAL  STABILITY 

A.  Visual  Observation.  No  visual  evidence  of  instability  of  the 
spillway  weir  was  observed  during  the  site  examination  on  18  July 
1978.  The  center  of  the  weir  appeared  to  be  at  a  slightly  higher  ele¬ 
vation  than  the  ends  of  the  weir.  This  may  have  been  due  to  settle¬ 
ment  near  the  abutments.  The  right  training  wall  shows  a  slight 
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projection  towards  the  weir.  No  movement  of  other  portions  of  the 
structures  was  observed. 

B.  Design  and  Construction  Data.  It  was  not  possible  to  evalu¬ 
ate  the  structural  ^ability  of  the  spillway  weir  based  on  design  or  con¬ 
struction  data  due  to  the  absence  of  original  plans.  The  cross-section 
of  the  spillway  is  unknown. 

C.  Operating  Records.  No  information  was  located  that  indi¬ 
cated  stability  problems  with  the  masonry  spillway.  Available  records 
refer  to  pointing  of  joints  between  stone  blocks. 

D.  Post-Construction  Changes.  The  sidewalls  of  the  spillway 
were  raised  about  3.  5  ft.  after  the  original  design.  This  work  could 
have  subjected  the  weir  to  higher  forces  than  those  contemplated  in 
the  original  design. 

E.  Seismic  Stability.  It  was  not  possible  to  determine  the  seis¬ 
mic  stability  of  the  spillway  due  to  the  lack  of  knowledge  of  the  original 
design.  However,  the  blocks  in  the  cascade  have  experienced  a  good 
deal  of  loss  of  mortar  from  the  joints.  Therefore,  during  an  earth¬ 
quake,  the  blocks  may  well  act  as  single  units  separating  themselves 
from  the  core  of  the  weir.  This  will  lead  to  a  general  weakening  of 
the  weir. 

The  ends  of  the  training  walls,  especially  the  wall  on  the  right 
side,  have  deteriorated.  It  is  probable  then  that  portions  of  the  wall 
would  fail  during  an  earthquake. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS 

and  remedial  measures _ 


7.  1  DAM  ASSESSMENT 

A.  Condition.  The  visual  examination  of  Lake  Gardner  Dam  re¬ 
vealed  that  the  embankment  is  in  fair  to  poor  condition  and  the  spillway 
in  fair  condition.  While  there  were  no  obvious  signs  of  failure  or  con¬ 
ditions  which  would  warrant  urgent  remedial  treatment,  repairs  to  the 
embankment  should  be  accomplished  promptly.  Continued  erosion  by 
wave  action  of  the  uostream  slope  would  eventually  breach  the  crest  of 
the  dam  and  lead  to  overtopping  during  a  major  flood. 

Based  on  the  results  of  computations  included  in  Appendix  D, 
the  spillway  is  not  capable  of  passing  the  test  flood,  which 
is  based  on  the  probable  maximum  flood,  without  overtopping  the  dam. 

B.  Adequacy  of  Information.  The  data  available  concerning  the 
design  and  construction  of  the  dam  are  adequate  for  a  Phase  I  Investi¬ 
gation  when  supplemented  by  field  observations. 

C.  Urgency.  The  recommended  additional  investigations  and 
permanent  remedial  work  outlined  in  Sections  7.2  and  7.3B  should  be 
undertaken  and  completed  during  the  next  one  to  two  years.  The  meas¬ 
ures  described  in  Section  7.  3A  should  be  implemented  by  the  Owner 
immediately  after  receipt  of  this  report. 

D.  Need  for  Additional  Investigation.  Additional  investigations 
are  required,  as  outlined  in  Section  7.2. 

7.2  RECOMMENDATIONS 


It  is  recommended  that  the  Owner  engage  a  registered  profes¬ 
sional  engineer  experienced  in  dam  design  to  undertake  the  following 
investigations: 

1.  An  investigation  to  develop  the  design,  contract  drawings 
and  specifications  required  for  permanent  reconstruction  of 
the  upstream  slope  of  the  earth  embankment.  This  investi¬ 
gation  should  include  test  pits  to  examine  the  condition  of 
wood  sheeting  installed  in  1929.  Repairs  should  include  re¬ 
moval  of  all  stumps  and  their  root  systems  upstream  of 
the  cutoff,  reconstruction  of  the  embankment  to  a  slope  no 
steeper  than  2:1  with  compacted  semi-pervious  earth  fill, 
and  provision  for  slope  protection  including  stone  riprap 
and  suitable  bedding  course. 
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2.  An  investigation  of  :he  earth  embankment  right  of  the  spill- 
tvay  to  determine  its  structural  stability  under  static  and 
earthquake  loading  conditions. 

3.  An  investigation  of  the  masonry  spillway  to  determine  its 
configuration  and  structural  stability  under  static  and  seis¬ 
mic  loads.  The  investigation  should  include  an  assessment 
of  seepage  which  was  observed  at  several  locations,  e.  g.  at 
the  oase  of  the  right  training  wall  and  downstream  of  the  gate 
valve. 

4.  Additional  investigations  to  determine  means  of  increasing  the 
spillway  capacity. 

7.  3  REMEDIAL  MEASURES 

A.  Alternatives.  Until  the  additional  investigations  are  com¬ 
pleted  and  permanent  reconstruction  of  the  earth  embankment  is  ac¬ 
complished,  the  Town  of  Amesbury  should  prepare  to  undertake  one  or 
all  of  the  following  alternative  measures  for  assuring  temporarily  that 
the  dam  will  not  be  overtopped  immediately,  upon  receipt  of  this  report: 

1.  Lowering  the  lake  level  by  opening  the  24- in.  reservoir  drain 
valve.  The  lake  level  should  not  be  allowed  to  rise  signifi¬ 
cantly  above  spillway  crest. 

2.  Constructing  a  temporary  emergency  spillway  beyond  the 
right  (west)  end  of  the  embankment.  The  existing  grade  al¬ 
ready  appears  to  be  slightly  lower  than  the  top  of  the  dam. 

It  is  probable  that  a  broad  flat  "spillway"  could  be  constructed 
at  relatively  little  cost  in  a  day  or  two. 

3.  Placing  earth  fill  in  badly  eroded  areas  on  the  upstream  slope 
and  providing  temporary  slope  protection  to  prevent  erosion  by 
wave  action. 

Arrangements  should  be  made  to  monitor  weather  forecasts,  and 
to  engage  a  contractor  on  short  notice  to  undertake  the  work  in  the 
event  heavy  rainfall  and  snow  melt  are  predicted. 

B.  Operating  and  Maintenance.  Procedures.  The  following  re¬ 
medial  wo  rk  should  be  undertaken  by  the  Town  of  Amesbury  in  addition  to 
the  investigations  outlined  in  Section  7.2: 

1.  Cut  trees  which  remain  at  the  toe  of  the  downstream  slope  of 
the  embankment  right  of  the  spillway.  Trees  and  brush  should 


also  be  removed  within  10  ft.  of  the  toe  to  allow  for  visual  ex¬ 
amination  of  this  area  for  seepage. 


2.  Place  earth  fill  immediately  left  (east)  of  the  outlet  works, 
where  earth  has  been  eroded  to  the  top  of  the  concrete  core 
wall.  Fill  used  should  be  a  well-graded  silty  sand  and  grav¬ 
el  (glacial  till)  which  when  compacted  will  not  be  readily  sus¬ 
ceptible  to  erosion.  The  upstream  area  adjacent  to  the  train¬ 
ing  wall  should  be  riprapped  to  protect  it  from  wave  action. 

The  remainder  should  be  loamed  and  seeded. 

3.  Place  coarse  pervious  earth  fill  at  the  toe  of  the  embankment 
adjacent  to  the  downstream  end  of  the  right  training  wail, 
where  erosion  from  tailwater  turbulance  has  occurred.  The 
fill  must  be  protected  from  future  erosion  with  heavy  stone 
and  suitable  bedding. 

4.  Repoint  granite  block  masonry  on  the  downstream  face  of  the 
entire  spillway  structure.  Where  necessary,  repoint  train¬ 
ing  wall  stone  masonry  right  and  left  of  the  spillway,  up¬ 
stream  and  downstream. 

3.  Reset  the  existing  portions  of  the  bar  screen  and  replace  the 
temporary  chainlink  fence  screen  with  a  new  section  of  bar 
screen. 

6.  Remove  loose  concrete,  chip  out  deteriorated  concrete  and 
resurface  with  new  concrete,  mortar  and/or  shotcrete  at 
the  control  structure. 

7.  Fill  animal  burrows  on  downstream  embankment. 

In  addition,  the  Town  should  monitor  periodically,  at  least  once 
a  week  and  more  frequently  when  the  lake  level  is  above  spillway  crest, 
the  seepage  area  on  the  downstream  slope  near  Sta.  3-50.  Evidence 
of  increased  flow,  boils  and/or  erosion  of  sand  and  silt  is  cause  for 
immediate  action.  Ln  such  case,  the  Corps  of  Engineers  should  be  no¬ 
tified  immediately. 
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In  order  to  provide  for  long-term  operation  and  maintenance  of 
the  dam  and  for  action  in  the  event  of  an  emergency,  the  Town  of 
Amesbury  should  also: 

1.  Prepare  a  formal  program  to  periodically  inspect  the  dam 
and  to  provide  routine  maintenance.  For  example,  brush 
and  small  trees  should  be  removed  from  the  embankment 
at  least  once  a  year. 

2.  Develop  a  formal  emergency  preparedness  plan  and  warning 
system,  in  cooperation  with  local  civil  defense  and  police 
personnel. 
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APPENDIX  A 

INSPECTION  TEAM  ORGANIZATION  AND  CHECK  LIST 

VISUAL  INSPECTION  PARTY  ORGANIZATION 
VISUAL  INSPECTION  CHECK  LIST 
Dam  Embankment 

Outlet  Works  -  Spillway  Weir,  Approach  and 
Discharge  Channel 

Outlet  Works  -  Reservoir  Drain  and  Gates 


VISUAL  INSPECTION  PARTY  ORGANIZATION 


NATIONAL  DAM  INSPECTION  PROGRAM 


Dam:  Lake  Gardner 
Date:  18  July  1978 
Time:  0900-1350 
Weather:  Clear  and  Warm 

Water  Surface  Elevation  Upstream:  El.  90.4  (M.  L.  W.  at  Mouth 

of  Merrimac  River) 

Stream  Flow:  Unknown 

Inspection  Party: 

Harl  P.  Aldrich,  Jr. 

Haley  &  Aldrich,  Inc. 

Roger  H.  Wood 

Camp,  Dresser  &  McKee,  Inc. 

Present  During  Inspection: 

Joseph  E.  Downing,  Camp,  Dresser  &  McKee,  Inc. 

Michael  Pacillo,  Mass.  Department  of  Public  Works  (Part-time) 
John  J.  Ward,  Supt. ,  D.  P.  W. ,  Town  of  Amesbury  (Part-time) 
George  Pace,  Chairman,  Board  of  Public  Works,  Town 
of  Amesbury  (Part-time) 


-  Soils/Geology 

-  Structural /Mechanical 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  OAM  INSPECTION  PROGRAM 


Lake  Gardner 


DATE  :  13  July  78 


AREA  EVALUATED 

DAM  EMBANKMENT 


CONDITION 


Crest  Elevation 


Current  Pool  Elevation 

Maximum  Impoundment 
to  Date 

Surface  Cracks 
Pavement  Condition 

Movement  or  Settlement 
of  Crest 

Lateral  Movement 
Vertical  Alignment 

Horizontal  Alignment 
Condition  at  Abutment  and  at 
Concrete  Structures 


Indications  of  Movement  of 
Structural  Items  on  Slopes 
Trespassing  on  Slopes 
Animal  Burrows  in  Embank¬ 
ment 


Vegetation  on  Embankment 


Sloughing  or 
Slopes  or 


Erosion  of 
Abutments 


98.  5  (M.  L.  W.  at  mouth  of  Merrimac 
River)  according  to  1929  C.  T. Main 
Drawing 

90.4  (8'2"  below  top  of  concrete  on  right 
training  wall) 

Unkno  wn 

None  observed 

No  pavement,  top  of  dam  is  earth,  about 
9  ft.  wide,  with  sparse  grass  and  weeds 

None  observed 

None  observed 

Satisfactory  (except  for  erosion  at  spillway 
through  walls) 

Good 

Erosion  from  foot  traffic  and  rainfall  at 
training  walls  (see  Photos)  Embankment 
at  top  of  concrete  "core"  wall  on  left 
side 

No  structural  items  on  slope 

Frequent,  no  restrictions 

None  observed  upstream;  several  noted  at 
Sta.  3+75  downstream  but  difficult  to  ob¬ 
serve  ground  because  of  brush,  logs/ 
stumps  and  grass 

Stumps  of  large  trees  (hardwood)  up  to  36- 
in.  diameter;  stumps  1  to  3  ft.  above 
ground.  Some  dead  brush,  otherwise 
slopes  bare 

At  right  training  wall,  top  of  embankment 
7  in.  below  top  of  concrete;  at  left  wall, 
about  18  in.  below  top  of  concrete. 

Upstream  slope,  especially  within  250  ft. 
of  spillway,  in  active  state  of  erosion, 
partially  from  wave  action  and  partially 
from  foot  traffic  and  rainfall. 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


DAM=. 


Lake  Gardner 


DATE=. 


18  July  78 


AREA  EVALUATED 


Rock  Slope  Protection  - 
Riprap  Failures 

, 

Unusual  Movement  or 

Cracking  at  or  near  Toes 
Unusual  Embankment  or 
Downstream  Seepage 

Piping  or  Boils 
Foundation  Drainage 
Features 
Toe  Drains 

Instrumentation  Systems 

OUTLET  WORKS  -  SPILLWAY 
WEIR,  APPROACH  AND 
DISCHARGE  CHANNELS 

a.  Approach  Channel 


CONDITION 


No  riprap  on  slope;  numerous  large  boul¬ 
ders  at  foot  of  upstream  slope,  at  water 
line,  except  where  erosion  has  occurred 
None  observed 

Seepage  on  downstream  slope  between  Sta. 
Sta.  2+80  and  4+00.  (See  report)  No 
erosion  noted. 

None  observed 
None 

None 

None 


General  Condition 
Loose  Rock  Overhanging 
Channel 

Trees  Overhanging 
Channel 

Floor  of  Approach 
Channel 


Good 

Not  applicable 
None 

Sandy  bottom,  slope  10  horizontal  to  1  ver¬ 
tical 


b.  Weir  and  Training  Walls 


General  Condition  of 
Masonry 


Rust  or  Staining 
Spall  ing 


Open  joints  in  weir  granite  masonry;  J 

probed  to  2-ft.  depth  max.  ;  water  ob¬ 
served  spouting  under  pressure  upper 
courses  right  side;  open  joints  in  right 
and  left  training  walls;  upstream  and 
downstream  ends  of  right  training  wall 
deteriorated. 

Lichen  growth  on  right  walls,  marine  moss 
on  cascade 
Not  applicable 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


OAM  :  Lake  Gardner 


DATE  : 


18  July  78 


AREA  EVALUATED 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflores- 
sence 


_ CONDITION _ 

Not  applicable 

Flow  of  water  downstream  of  cascade  at 
bottom  of  right  training  wall  and  down¬ 
stream  of  cascade  at  left  side;  escaping 
water  under  pressure  atupper  courses  of 
right  end  of  weir;  water  surfacing  adja¬ 
cent  to  old  power  house,  just  down¬ 
stream  of  24- in.  gate  valve 


c.  Discharge  Channel 


General  Condition 
Loose  Rock  Overhanging 
Channel 

Trees  Overhanging  Channel 
Floor  of  Channel 


Other  Obstructions 

OUTLET  WORKS  -  RESERVOIR 
DRAIN  AND  GATES 

a.  Masonry  and  Structural 


Good  (streambed  of  Powwow  River) 

None 

None  adjacent  to  spillway;  wooded  down¬ 
stream  (see  photos) 

Some  scouring  adjacent  to  spillway;  cobbles 
downstream  of  scour;  rock  and  timber 
debris  in  channel.  (See  also  seepage 
comment  under  "b''.  ) 

None  of  significance 


General  Condition 


Condition  of  Joints 
Visible  Reinforcing 
Rusting  or  Staining  of 
Concrete 

Any  Seepage  or  Efflores¬ 
cence 


hauty  a  AumicH,  me. 

CAMWWOOA.  MASSACHUSETTS 


Fair  to  good,  concrete  somewhat  deterio¬ 
rated;  portion  of  bar  screen  missing  - 
replaced  with  chain  link  fencing;  most 
timber  planking  missing  at  entrance  to 
structure 
Need  repointing 
Not  applicable 
None  observed 

Seepage  at  downstream  end  of  control 

structure  and  downstream  end  of  blocked 
conduit 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  OAM  INSPECTION  PROGRAM 


OAM 


Lake  Gardner 


DATE 


18 Julv 78 


AREA  EVALUATED 


Unusual  Seepage  or  Leaks 
in  Gate  Chamber 

b.  Mechanical  and  Electrical 


CONDITION 


Water  exiting  in  pool  just  downstream  of 
24- in.  reservoir  drain  gate  valve 

(No  electrical  facilities) 


Service  Gates 


24-in.  gate  valve  downstream  of  weir,  left 
side;  operative;  leaking  slightly 
S  ft.  by  6  ft.  inoperative  sluice  gate,  left 
side,  which  empties  into  a  6-ft.  diam¬ 
eter  penstock  which  is  plugged  with  con¬ 
crete  at  downstream  end 


HALEY  4  ALOAICH,  INC. 
CAMWMOOE.  MASSACHUSETTS 
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APPENDIX  B 

LIST  OF  AVAILABLE  DOCUMENTS  AND 
PRIOR  INSPECTION  REPORTS 
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Page  No, 

LIST  OF  AVAILABLE  DOCUMENTS  1 

DOCUMENTS 

"Plan  and  Cross-Sections  of  Lake  Gardner  Dam  3 

on  21  January  1929"  by  R.  R.  Evans,  Essex 
County  Engineer 

Report  from  Sanborn  and  Bogert,  Engineers,  3 

to  R.  R.  Evans,  Essex  County  Engineer, 
dated  29  January  1929 

"Repairs  to  Gardner  Lake  Dam  Plans  and  Sec-  9 

tions"  by  Charles  T.  Main,  Inc.,  Boston,  MA, 
dated  2  April  1929 

PRIOR  INSPECTION  REPORTS 

Report  on  the  28  October  1916  inspection  by  the  10 

Essex  County  Engineering  Department 

Summary  reports  on  the  five  inspections  from  11 

6  May  1929  to  21  August  1929  by  the  Essex 
County  Engineering  Department 

Letter  reoort  on  the  11  inspections  from  6  May  13 

1929  to  21  August  1929  by  the  Essex  County  En¬ 
gineering  Department  during  the  1929  repairs  to 
the  dam 

Summary  reports  on  the  25  inspections  from  9  25 

October  1931  to  23  January  1967  by  the  Essex 
County  Engineering  Department 


8  June  1971  report  by  the  Mass.  Department  of 
Public  Works 


31 


Page  No. 


PRIOR  INSPECTION  REPORTS  (Continued) 


13  August  1973  report  by  the  Mass.  Department  32 

of  Public  Works 

15  August  1975  report  by  the  Mass.  Department  36 

of  Public  Works 

1  July  1977  report  by  the  Mass.  Department  of  40 

Environmental  Quality  Engineering 

23-24  May  1978  report  by  the  Department  of  the  47 

Army,  New  England  Division,  Corps  of  Engineers 

24  May  1978  report  by  Haley  &  Aldrich,  Inc.  51 
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Janus  rv  29,  1329. 


L'r.  Robert  R,  ‘>3.33 ,  County  Inline er 
County  of  2asex 


La*!  a  a 


3a--  3ir: 

Report  or.  L-Jto  Gardner  Gan 
_ Ar’cshurr,  y-ico. _ 

* 

This  report  la  rritten  In  reply  to  -our  re  cue 
fo  r  an  opinion  in  the  c- nil  lion  of  she  Lake  0-  r:!ncr  Gan 
rhich  I  mdc  an  end.nl  .-.a:  Ion  cl  eh  you  or.  Cccer.Lcr  21,  122' 
At.  that  tins  ,::e  .also  exaninod  the  course  and  .  utlet  of  t 
Poroor  River  on  ohich  the  das;  Is  located,  and  risited  the 
s  etc  ral  3tomre  dams  on  this  out  eroded. 


.  . . .  ......  Gradies 

I  have-  enneinod  the  topographic  sap  of  the 
mrerohed  area-,  various” records  of  rainfall  ar.d  ror.-eff 
the  taterahed  of  this  sir can  and  other  records  of  sirila 
c  a.. meter  in.  the  "er  2nj;iand  area.  I  hare  also  studied 
pi:  tsgraphs  and  cross  sections  of  the  dan  taken  ky  your 
fi.:c  and  'ceiisve  that  all  other  pertinent  data  relating 
th u  case-' iirtf  he en-'cena i c red. 


..atorshed  Area 


*■  ■  The  —’.tershed'  of  the  strca.n  shove  the  daa  das 
an  -'tea  of  ab’ut  30  square  dies.  Lost  of  tdis  area  is 
qui  t  a  flat-,  cl  ah  nureeroutr  nouda  and  opportunities  for  etc 
ago.  The  avails die  history  tf  the  strenn  indicates  that 
the  sun-off  d..t  never  he  r.  of  an  exceptional  a.neunt . 
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COUNTY  OF  ESSEX.  M ASSACHUSETTS 

ENGINEERING  DEPARTMENT  ' .  0  1 0 ! -SXL 

Inspection  of  Dams,  Reservoirs,  and  Stand  Pipes  d.  yaTTV 

Inspector...  D»te.  .  ’Classification . / .  ... 

City  or  Town.,  ~J. . . Location  jO . 


Owner/^no*L^£  Cr.  -  v~  O,  t  ?Of- 

Include  tud>  u  corca.  cut  otr  w*ila.  paring  u»ddiagi/laa«  o)  maaocry,  kind  of  c  cm  eat.  (oat.  or  port)  etc.  ' 

Material  and  Type 


f  ,f 


Elevanoni  in  feet:  above  (d“)  °r  below  (-™)  Kill  pond  or  reservoir  level.  (Ooaaoui  what  doea  aot  apply.) 

For  Dmb  ( 

(  3ed  of  stream  below.  . . Bottom  of  pood . Bottom  of  spillway . Top  of  dam . Top  of  Saab  boards 

-\  For  Rea.  or  S.  P. 


For  dace  C>'*'7s/‘A  /  y  ^ 

Length  in  . Top  width  in  . Pond  area . Area  of  watershed 

For  Rea.  or  5.  ?. 


Length  of  overflow  or  spillway  . Outlet  pi  pea  (die  aad  oarwo).. 


’-dismuof  (i*«4r>4>. 


Foundation  and  details  of  construction- 


Constructed  by  sod  due  /^r«*46s - ')4/arr&^  Or'.  C7s*~.)/  ?7Z 

Recent  repairs  and  date  - . - . - . .  . . . 


Endence  of  lellufe.  dip*. 

Condition  ahz~  .  . . . . 5.  P.  w^sch^mui 

Topography  ef  country  below  . — . . . 

Nature,  extent  proximity,  etc  of  buildings,  roads  or  other  property  in  danger  if  failure  should  occur 

il/CdL  flr*^**r  f  +-/~O.X.£tt.  C*rO~^JLL  Ocr  ... 

Plans  and  data  secured  or  available . . 


-«  -p«-*  *"» ,af  ^  ;  a 

Notes,  sketches,  tecbons.  etc .  4vC-  Curort a/~y^t-e-cc-r>7 

C*~  Ldx.  ^  JLl^JLr-CrA,  /-  ~ 

.Bnr. UlC»*cJ.. . JEL^..  wo/£*^ . 

. . . . . .  tpr-  L,  <&. 

___ —  ___ .....:.. 


3  ; . \i . 


..  u . 

. i-  •><  l^X7^  dwvi<  —  u 

•'Taswrv  u  >«Veo*bW  darBofrr  ■**  caaa  of  fa.lur*.  .i^ru.  2  sedcrw*.  |  . 


Ames bury  D.  7  \ 

1917,  darch  26,  '.Tatarshed  50.0  sq.  a.  'fax.  Ht.  15.0  ft.  Apparent 
condition,  .'air. 

1925,  Nov.  IS.  a.  H.  Ivans,  Lnsp.  At  the  south  er.d  of  Lake  Gardner 
there  is  a  long  earth  dam  of  considerable  height  and  a  masonry  spill 
way.  The  earth  dam  wa3  originally  probably  protected  to  some  extent 
by  rock  on  tha  pond  side  and  there  is  a  line  of  willow  trees  which 
apparently  were’ at  one  time  at  about  tha  toe  of  the  slope,  but  the 

bank  has  been  much  cut  away  by  the  wavs  action  and  this  cutting  at  one 

or' two  points  has  reached  nearly  to  the  center  of  the  dan.  Just  what, 
if  any,* core  wall  there  13  in  tha  ban  seems  to  bo  in  doubt,  but  13  im¬ 
portant  to  know  a3  In  case  there  be  no  wall  or  it  be  of  insufficient 
height  the  washing  which  ha3  taken  place  to  date  13  much  more  serious 
than  if  the  wall  proves  to  be  sufficient.  1  have  written  to  the  Power 
Company  asking  information  and  calling  attention  to  tha  need  of  repairs 
in  any  case  and  on  the  27th  of  November  the  County  Commissioners  visit¬ 
ed  tha  das  with  me  and  viewed  the  conditions.  The  spill  way  is  in  good 

condition  but  tha  capacity  is  not  large  ar.d  when  flowing  full  the  water 
would  be  practically  at  the  level  of  tha  top  of  the  dam.  This  dam  is 
an  important  structure  situated  as  it  13,  only  a  short  di3tar.ce  above 
ths  business  section  of  the  town  of  Amesbury,  and  holding  back  such  a 
large  body  of  water.  dr.  Uhl  estimates  the  discharge  of  the  spill  way 
at  approximately  twenty  three  hundred  cubic  feet  a  second  or  about 
forty"  six. cubic  feet  a  second  per  square  mile  of  drainage  area,  but 
under  these  conditions  any  waves  if 'of  the  height  which  might  be  ex¬ 
pected  on  such  a  reservoir  would  wash  over  the  top  of  the  dam. 

1925,  Dec.  4.  H.  S.  Ivans ,  lnsp.  A  visit  to  the  dan  following  a 
heavy  rain  seems  to  bear  out  the  statement  that  the  watershed  Is  very 
slow. 

1925  Heoort  to  Co.  Coma.  At  the  south  end  of  Lake  Gardner  there  is 
a  long  earth  dam  of  considerable  height  and  a  masonry  spillway.  The 
earth  dam  was  originally  probably  protected  to  some  extent  by  rock  on 
the  pond  side  and  there  is  a  line  of  willow  tree3  which  apparently  were 
at  one  time  at  about  the  toe  of  the  3lope,  but  the  bank  has  been  much 
cut  away  by  the  wave  action  and  this  cutting  at  one  or  two  points  has 
reached  nearly  to  the  center  of  the  dam.  Just  what,  If  ar.y,  core  wail 
there  is  in  the  das  seems  to  be  in  doubt,  but  is  important  to  know  as 
In  case  there  be  no  wall  or  it  be  of  insufficient  height  the  washing 
which  has  taken  place  to  data  is  much  more  serious  than  if  the  wail 
proves  to  be  sufficient.  I  have  written  to  the  Power  Co.  asking  infor¬ 
mation  and  calling  attention  to  the  need  of  repairs  in  ar.y  case  ar.d  or. 
the  27th  of  November  the  County  Commissioners  visited  the  dam  with  me  ar.d 
viewed  the  conditions.  The  spillway  i3  In  good  condition  but  the  cap¬ 
acity  is  not  large  and  when  flowing  full  the  water  would  be  practically 
at  the  level  of  tha  top  of  the  dam.  This  dam  is  an  important  structure 
situated  as  it  is,  only  a  3hort  disiar.ee  above  the  business  section  of 
tha  town  of  .Amesbury,  and  holding  back  such  a  large  body  of  water. 
December  4:,  3:30  ?.  li .  ,  I  visited  the  dam  in  a  heavy  rain  storm  which 
had  lasted  ail  of  the  previous  day.  Pound  water  level  about  one  foot 
over  ths  crest  of  stone  spillway,  and  about  half  of  flashbcardu  down, 
these  : lashboards  being  app.irer.tly  nine  inches  high.  The  wind  is 
diagonally  across  the  por.d  from  the  north-east,  o  that  waves  re  small 
only  a  few  inches  high’,  but  are,  nevertheless,  wishing  the  ear-:-,  embank¬ 
ment  a  very  little  where  it  is  already  partially  cut  away.  ?.a-.  ards  of 


B-ll 
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rainfall  from  the  City  Ir.gmeer's  office  at  Haverhill  show  a  total  of 
1.31  inches  up  to  3:00  A.  today  practically  all  within  twenty  Tour 

hours,  ar.d  G.  -13  Inches  since  then.  Inquiry  from  Mr.  '.food  cl  the 

?.  &  3.  Co.  shotrs  that  waterwheel  at  lake  Gardner  has  not  beer,  in 
use  today  due  to  a  break.  There  is  no  frost  in  t ns  ground  which  up  to 
the  present  atom  was  comparatively  dry. 


1926,  Oct.  15.  R.  H.  Zvans,  Tr.cp.  to  ascertain  if  any  repairs  have 

hr 


been  node  since  iast  year. 


round  that  nothing  has  been  done 
filling  in  the  embankment.  The  water  today  is  some  two  or  t 
below  the  top  of  the  flash  boards.  These  flash  boards  are  or 
saver,  inches  high,  varying  slightly  oath  no  water  flowing  ova 
of  the  dan.  A  leak  3hows  in  the  second  course  above  the  pool 
near  the  east.  er.d  of  the  dan.  A  stream  of  water  which-  would 
an  inch  in  diameter  is  spurting  out  of  the  vertical  joint  bet- 
of  the  face  stor.e.  It  seems  to  be  localised  at  this  point  or.: 
show  any  seepage  around,  it'  so  far  as  I  can  3ee.  On  the  3?ill 
of  the  ledge  stor.e  forming  the  over  flow,  tar  or  aspahalt  has 
placed  at  some  time  in  the  oast  to  make  the  joints  tight.  It- 
seen  that  the  washing  away  of  the  embankment  has  proceeded  a 
during  the  past  year  but  .not  enough  to  be  noticab’le  or  even  t 
positively  that  it  i3  a  fact.  A  strong  wind  was  blowing  down 
at  the  tine  of  my  visit  and  the  waves  were  running  about  cr.e 
from  crest  to  trough.  They  do  not  reach  the  embankment  at  th 
3tage  of  the  water. 


/"i  '**  r 
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192? ,  Jar..  4.  R.  R.  a  vans ,  ins?.  Visited  the  dan  with  Hr.  Tcod, 
and  found  that  the  work  of  filling  in  the  portior.3  which  had  been  washed, 
out  has  been  completed  as  far  as  the  company  intends  to  go  the  present 
season.  Although  I  had  supposed  that  I  -was  in  touch  with  this  job  so 
that  1  would  be  able  to  3ee  the  material  goind  in,  the  job  was  completed 
much  sooner  than  i  had  understood,  so  that  I  did  not  see  the  material 
being  placed. 

There  is  considerable  snow  over  the  fill  now  and  it  is  fro sen  so 
that  it  would  seem  to  be  useless  to  attempt  to  do  any  more  under  present 

conditions,  I  3hould  Judge  that,  the  general  level  of  the  dan  cr.  the 

side  next  the  water  has  been  raised  about  eighteen  (13)  inches  ever  the 
old  tap  of  the  dam,  and  the  fill  has  been  widened  several  feet  or.  that 
side,  "i  drove  to  the  pit  from  which  the  material  was  taker,  after  leavir. 

the  work  ami  although  much  is  hidden  by  the  3r.ow,  it  is  possible  to  see 

some  parts  of  the  banks,  from  which  I  judge  that  there  was  a  great  deal 
of  rack  inthe  fill  and  some  fairly  loose  sand  but  that,  as  taker,  out  by 
the  steam  shovel,  there  would  be  enough  loan  included  to  make  a  fairly 
tight  material.  There  ore  too  many  stone  for  a  dam  if  it  ware  to  be 
built  entirely  new,  but  for  the  filling  in  of  these  holes  which  had 
boen  washed  out  I  believe  they  will  prove  of  no  disadvantage,  r.-on 
what  !r.  Jood  told  me,  I  do  not  believe  that  much  compacting  of  the 

fill  was  done  except  the  trucking  over  it  after  a  large  part  of  it  had 

been  placed,  not  in  thin  levers.  Mr.  Wood  states  t.-.at  the  trucks  cut 

into  the  top  of  the  old  dam  very  badly  so  that  it  was  orjly  with  great 

difficulty  that  they  were  aula  to  haul  the  material  out  on  to  the  em¬ 
bankment.  I  have  suggested  to  Mr.  “ood  that  the  fill  will  probably 
require  attention  in  the  spring  ar.d  that  at  that  time  it  shoula  bo" 
brought  up  higher  but  I  do  not  believe  that  anything  can  be  ac.-.e  to 
help  matters  now.  I  urged  --pon  him  the  necessity  of  drawing  at.-.v. 
the  water  in  advance  of  floods  to  reduce  the  depth  of  over  flow  in 
times  of,  floods  i.:t  this  he  3ays  he  will  do.  He  ;ould  naturally  do  it 
to  utilise  as  .-mien  water  as  possible. 


A 


i 


i.  Mot  2:5,  i'ji:o . 


To  iiio  J  o:ssi  33  i  oners  of  "ano.'t  County: 

CoilCiCS  C.::: 

In  the  .•'.at Ear  cf  f.c  alterations  ond  ro'nira  -ndo  to  the 
lake  C;  r  :ncr  Tam  ou  the  Povrow  Kivor  in  . i.’.oauury ,  In  accordance  '.'ith 
plana  ;  :..t  scocificst ions  apr, roved  by  the  Corsica  loners,  I  hareb  • 

:ra ko  f  irther  report  a 3  follows: 

Tha  work  of  rjiltinr.  those  requirs  was  bp'  in  early  in  ?'.••/ 
Find  im..  nw  boon  corolpted.  X  <\vo  ndo  Sequent  visits  to  the  -.'as 
durlnr  1  prorreas  of  Che  work,  nnd  at:  aatiafiod  that  the  work  has 


nee 


in  accordance  with  the  oluna  and  specifications. 


•so 


visits  ..era  rado  on  the  followir.y  dates:  bay  (j,  '! ,  0,  10,  la  a..d  2S, 
June  4  ;-;id  13,  July  5  nnd  03,  and  .’.uqusc  21,  at  which  latter  da  to 
the  wr.-.d:  was  found  complatc. 


Tha  conditions  of  your  approval  interpretinp;  the  ron.ulro- 
I  the  specif icationa  as  approved  in  regard  to  croosotir,.-  the 
and  03  to  the  riprap  wnro  followed.,  and  the  corpar.y  used 
iron  ted  with  dead  r.ji  Tf  coal  tar  bv  the  etrpty  cell  cricosa, 
least  si::  pounds  of  creosote  retained,  nn-1  the  riprap  a 3  do-i 
;  .- pparentir  fall 7  aento  'our  rewuironenta.  | 

\  • 

In  tha  natter  of  ropcirs-  to  the  spillway,  details  cf  which 
eft  for  further  consideration  in  your  approval,  ::r.  Scr.born 

ere  at  low  water  sti.  ^cs, 
into  t.-.c  owners  of  t.-.o  der. 
m  down  tbs  water  in  the  pool  below  the  den  so  03  to  reveal 
■’.•.Nation  enneitions-  as  much  as  possible,  f-r.  Canborn  pace  caro- 
•-uina.cion  of  Jthesa  and  hi 3  recotscsndatior.s  have  been,  followed 


roc  to  personally  view  the  conditions  her; 
vii  .ttd’'the7  wdrtr  dn'-.ruly  5th,  at  which,  ti: 


re  pro  aan  tat  I  vo  n  f.  the  Cl’.aries  T.  bain  Co  weary  has  frequent¬ 
ly  vt:  l,-'td*tl2®ivtork*.  and  for  .a  considerable  tiro  an  ir.apcctor  tea  or.- 
nloyci  >7  the  own era  to  bo  constantly  on  the  work  to  nuke  cure  that 
the  w-  .  .:  of  placi.ni.  tfto  shooting,  t'-a  back,  fillinr;,  the  csbar.l.c  one  and 
the  r'  mp  was  d-  nc  in  accordar.  to  with  the  soccii  ientiona.  T.:"  Con¬ 
tract  ■  •  “or  the-  v.or.c  was  i! .  G-  .’a t kino  of  fnos.bury. 

I  would,  therefore,  1  opor>.  t  ;ot  tho  work  has  been  ;ioj.p  and 
coral  :ted,  in  ucc  tr-.iJ/ico  vi .  t!  o  plans  und  soocit  left  Cions  opt:?  vod  by 
you. 

itospectfully  subi  itted. 


County  In vinocr 
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^  >j'r[riiriirr  iritiriiiH 


3y  telephone,  "ay  3,  called  attar. -ion  of  :'r.  Hose  at  Charles  T. 
hair. '  3  office  to  apparent  error  of  3c=s  3ort,  and  ne  will  visit  the  work 


and  determine  what  13  wrong . 


hay  3,  visited  the  dau  about  10  A.ii.  and 
“e  w  a  s  taking  levels  to  a  heck  up  the  work  vhen  1 
the  top  of  the  3heetir.g  la  substantially  to  the  r 
about  twenty  five  feet  f roc  the  end  of  the  out -of 
that  sor.e  of  the  plank  near  the  out-off  -.vail  are 
to  be  serious.  He  also  finds  that  the  top  of 
to  the  end  wall  and  the  concrete  cut-off  .vail  are 
below  required  grade.  He  will  add  5  inches  to 
after  concrete  has-  3et  and  will  try  to  get  an  eff 
with  his  that  it  is  unnecessary  to  carry  cut-off 
as  the  trench  has  been  opened  up  but  to  3top  it  a 
top  of  the  plank  is  about  a  foot  above  the  nature 
the  pit  from  which  material  i 3  to  be  obtained, 
side  of  the  Haverhill  Hoad  just  .vest  of  its  jur.ct 
Street  and  the  fa&Co f  the  pit  from  which  the  sat 


found  V.t  .  Hose  there. 

s  a  p<j  ■  T.u  3 

ighc  grade  from  a  point 
f  -.vail  easterly  but 
low.  This  dees  not  3ees 
the  concrete  addition 
each  nearly  5  inches 
the  height  of  the  ■.vails 
ective  tend..  Agreed 
planking  as  far  east 
t  the  point  where  the 
1  surface.  I  vi3ic.ed 
Thi3  is  on  the  south 


erial  will  probably  be 


i 

i 


-  vi.5i.C2d  Chs  dan  or.  .:35c  3id2  01'  3 pill,-:; 7  about  5:00  ?.  ....  :  ay 


10,  after  che  .vcrkner.  had  left.  The  cop  of  the  dan  ora  che 
basn  plowed  in  preparation  for  completing  che  new  fill.  Or 


i“  3 id 9  haa 


ch.2  •••/esc  si: 


che  brick  cut-off  wall,  similar  Co  thac  on  Che  aa3c  ,  has  been  'jr.oovered 
for  about  23  feet  from  che  dam  and  na7  extend  further,  a3  the  end  was 


not  ir.  si. 


Oreosoted  3  lank  out-off  has  been  started  here  and  Che 


ereca  extension  of  the  end  ••/all  has  beer,  built  up  to  grade  and  the  10 
foot  concrete  cut-off  built  westerly  from  the  end  ■.7ali„rtclosir.g  che  end 
of  che  creosoced  sheeting.  1  did  not  see  the  00?  of  the  old  masonry 
before  ohi3  concrete  w a 3  poured,  but  everything  appears  satisfactory. 

X  was  at  the  dam  about  4:CO  ?.  a.,  Kay  15,  and  met  Mr.  Wood  there. 
Some  500  feet  of  plank  have  been  placed  in  the  cut-off  on  the  west  aide 
of  the  spillway.  The  old  brick  wall  was  found  to  extend  about  250  feet 
from  the  west  wall  of  the  spillway  westerly.  The  top  of  the  wall  looks 
to  be  somewhat  lower  at  the  west  end  than  it  13  at  che  spillway,  but  I 
am  not  certain  of  this.  Traces  of  plank  are  said  to  have  been  found  in 
the  excavation  for  about  SCO  feet  west  of  the  spillway,  beyond  which  point 
they  have  found  none.  Mr.  Watkins  came  on  the  job  before  1  left  and  he 
states  that  the  new  plar.k  extend  about  2  feet  below  the  bottom  of  the  old 
plank,  and  they  have  followed  the  line  of  the  old  plank  with  their  excava¬ 
tion  so  that  the  new  line  is  not  exactly  straight.  These  old  plank  are 
so  far  gone  that  I  do  not  place  a  great  deal  of  reliance  in  che  above 
statements  and  doubt  if  it  would  be  possible  to  tell  exactly  where  the 
bottom  of  the  old  plank  same.  It  does  seem  probable,  however,  that  it 
did  not  extend  below  the  present  level  of  Che  soiliway,  as  Che  botcen  por¬ 
tions  in  such  a  case  would  presumably  have  been  better  preserved  below  ch? 
water  line.  The  excavation  being  made  for  these  plank  shows  a  compact 
material  which  requires  picking  co  loosen  it  ar.d  is  free  from  large  3 cone. 
In  many  places  large  root3  extend  entirely  across  che  trench.  The  bottom 
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Ti£  cc.«7?:.7  1;«ig  G.r'v.viv  Ccmi  the  r.et “i*  ^.37  thi-*3  — v^—cte. 


;..rt  tho 


cutis::  -r-'n-stro-ii  fseo  or  the  das:  la  errpeaed,  ar.-l  the  e-t-T-  st-.rds  rt  about 
tho-lcvti  of  tho  bottsa  of  ths  latest  full  course  of  granite.  ~.ir,  e-rrerdirg 
to  tha,  lovols.  to  Iron  la-  January  of  the  procont  '/tar,  could  be .  at  cut  si-ovation 
7-l.Sd  *•  ("r.  Rost,  dot  having  those  figures,  ucasurcd  the  ct".raea  Cota  tho 
spill-ray  dossil  tut  a-joarcr.-tl/-  rtr.de  3 oca  uistahe  aa  -.no  fig-res  do  r.ot  a— rcc- 
rith  tho  stove'  by  ssvsrsl.  f  rst } .  -  /car  the  westerly  side  or  tho  dan  for  about 


13-  ttLt  i*2Teei.  th ,‘o  Tresti  ehtittisn"5j  th^^o  i 3  gi  ^*2 


v4  -v* 1 


ecj—c  stczies 


froa  u  Lo  12  leches  la  disaster,  extending  a  tact;  12  foot  dsm -fr-eu  the  too  .of 
ths-irt,  tho  top  cl.  this  noted  being  about  13  inches  over  the  rarer  loTtl  as 
v^-l'^. tsr.-'t  today;-  that  is,  about  elevation  7S.  1  r-.storly  rm  this  round  tho. 
(ngapiof  ’.ho  stores  dips  daea  to  about  tha  present  .leusl.  of  tiro  enter  with.  a 
(SH>  fret:  13  inches.  to  2  foot  deep  hrsed lately  bolcer  the  essoin^-  of  tho  dan, 
'^tusd^ar  this  point  there  la  a-  lower  course  of  atone  under  tho  .dan  crtcr.dirg  for 
a;  fes-.'f  sat  only.-"-  Further  to  the  cast  at.  about  the- riddle  cr  the  strtm  there 
is  a  esund  of -st-eno,  sene  of  which  are  arch  larger,. than  thorn  ebons  ntr.tiocsd, 
the  largest  being  probably,  o  feet-  in-,  dicneter,- end-  nsny  of  then  containing .cue- 
half  a  ruble  yard,  or  core-of  stone- by  estinstirn*  :  Ihis  r.otnd  cs  rnpo~ed  today 
aztanda  about  35  faet  doses,  froa  the  toe  of  tho  dan  -and  between  the  boulders. 

— it  is1  pacbed  solid  with  snail -cobbles  and  sonr.  stone  chi  eh- loci:  libs  lergo 
stcnel:  J-aa-apt  .etla  to  say  positively  that,  there  Is  any  cut  .crop  of  ledge-, 
as  this  point,  :.tuti  In  soro  places  it  loots  as  , if. .-there  night  . bo.-  fyi -i  round 
is -about  42  feet  in  width,.  parallel  with  the -fata. of  the  dan, .and  bryeud.it. 
to  tht  east  aiutnsnt  there  la  a  nora-.d  cf  .snail  .  ctons  about  one  feet  gttr  -res¬ 


ent,  water  level  with  a  pool  loss  than  cue  foot 


cast  .‘ef  nil  etreen  and  out ending  for  a  fan  fsot  along  tho  den,  at  clieh  coin;, 
also,  Chora  is  a  3hort  stretch  of  a  lower  course  of  atone.  Thae-e  t.icrt  or  rare.-.- 


I 


*  Cttf  U*  u  13MU1-  — *  ■-  U^VJ  . 


'**—  i'>  :“— ..u 


’■  out  ere?  of  led"?  or  boulders  rns  encountered ,  as  otherwise  there  could.  eoe^ 

to  to  "o  -pporont  reason  nh7  that  courso  should  r.ot  ha  to  teen  continuous.  The 

stcco  l.i  those  rounds.  Is  scaerhai  rotor  corn  and  covered  rich  cliao,  co  'could 

be  executed.  A  careful  encnlnatlcn  scor.a  to  dicclcso  no  evidor.co  rketever 

that  there  haa  been  ar.-j  erosion  or  that  the  pooln  have  boon  caused  by  the 

scouring  notion  of  tha  rater,  although  It  is  possible  that  the;'  =07-  bo  la  sort 

duo  to  this-’  Tho  highs  ft  portion  of  the  round  at  .rid  otresn  eheert  let  tho 

diet c ****c iciCw  irhici*  —  ccuo  “i^Q  z'zcn'z  i" n  ^  n<? 

abovo  ths  rator  leva!  rhioh  ms  then  apparently  13  inches  to  2  foot  higher 

than  net.  It  rculd  seen  unties  to  novo  any  part  of  tho  round  at  aid  atrsaa 

•  .  .  .  *  •  '  : 

•  except  that  tho  largo  scattered  boulders  night  bo  renovod  if  detirable,  since 

they  are  so  fir  cpsrt'  that  they  of  for  no  protection.  Che  fill  is  net  bsi.es 

undo  cn't ho  root  side  of  tho  cpilltay,  tho  cut-off  shooting  having  been  con- 

■  plctcd.  '  sr.  Hose  has  a  reaaurorter.t  of  2~5  fact  front  tho  vest  nbataent  to  tho 

goat  and,  of  the  brick  coro  tall  *hlch  ras  fourd_la_th9  dev,  and  tho  chesting 

extends  tell  beyond  this  practically  to  the  coir.t  there  tho  fill  runs  cut  on 

the'  hillside .  The  aatcrial  thich  is  being  used  aeons  enceller.t,  haring  sens 

clay  in’  it, "and  zhry  scall’-  stono,'  but  the  large  stone  had  all  boon  t.erotn  cut 

...  »  .....  ...  •  •  t  ■  -  ."•  .  •  ■■•;•... 

It  is  being  deposited. In  a  fairly  deep  layer  proceeding  fren  the  vert.  end  as 
,f;.  there  is  not.' root  on  either  side  of  tho  sheeting  for  the  trucks  to  cons  in. 

The  trucks  back  in’ over  tho  conplotod  fill  vith  one  vheol  orv  each  3ida  cf  tho 
cuf-off,  the* fill  being  kept' high  enough  00  that  the  truck  bedy  rill  clear  th 
.  shooting.  This  cheating ’’projects  about  5  inchos  abovo  tho  fill,  and  a  cater - 
jfjsillsr  tractor  is^heing' used.  to  roll  the  aatcrial  betvccn.  and  sutsido  the 
.  *hcel  tracks,..' 'Iha  trucks, "of  course,  ere  ccnpacting  the  pertisn  in  tho  wheel 


tracks  r?ry  solidly,  ar.d  the  tractor  ettns  to  be  in-g  the  rtst  cf  it  dew. 
to  soke  a  good  solid  fill.  Loaning  ar.d  riprappir.g  »ill  not  ba  ccrr.sacad  ur.r'. 
the  fill  s'ccuplata. 


Vioitcd  tho  data  at  5:CO  ?.  M.  June  1920.  About  250  root  in 
length  on  the  went  aide  from  the  spillway  westerly  haa  boon  brought 
up  to  grade,  ready  for  the  loaning.  The  inspector  3ays  that  the  slope 
on  the  -.voter  aide  was  completed  here,  but  that  the  waves  have  cut  out 
the"  too  of -the.  slope  and  further  fill  will  be  nad9  with  the  rip-rep, 
the  pissing  of  which  ia  to  begin,  tomorrow  morning.  The  west  portion  of 
the  embankment  ia  from-  one  foot  to  two  feet  below  grade  and  work  is  pro- 
greasing,  ao  that  the  whole  fill  ahculd  be  oorapleto  within  a  few  days,. 
The  3call  caterpillar-  tractor  waa  Juatt  finiahir.g  the  rolling  of  the  top 
of  the  embankment  when  I.  arrived.  It  seems  to  be  very  effective,  and 
.the.  cleats  looaon  the  surface  enough  ao  that  the  layers  should  bond, 
well  together  when  this  ia  used  in  the  body  of  the  fill.  The  embankment 
aecr.a  very  compact  and  the  material  seems  good,  containing  many  small 
atone  'out  no.  large  stone.  There  was  acme  evidence  of  a  little  silty 
material  •  shewing  in- the  last,  material  placed,  but  T  think  there  is  very 
little  of  this..  The  embankment  on  the  east  end  is  said  to  be  complete 
and  looks  to  be  3o,.but  I  did  not  go  to  thi3  end  of  the  dam.  hr .  Sose 
waa  at  the  dam  again :  today,  but  had  left  before  I  came,  and  ia  expected 
again  on  Thursday,  the  5th.  _  .. 

.1  was  at  the  dam  at  3:00  ?.!!.,  June  13th,  and  met  Ir.  Hose . 

The  fill  is  complete  except  for  loaning  and  rip-rapping,  the  latter  beir 
ia  progress  and  about  half  dona.  The  stones  are  being  roughly  placed  an. 
the  thickness  of  the  majv  is  a  foot  or  nor 9.  '.There  the  water  had  cut  ir.t 
the  fill,  the  inspector  states  that  stone  was  dumped  in  without  refill!.-, 
tho  earth. to  the  line,  so  that  the  thickness  here  13  considerably  greets 
'.7e  made  a  rough  test  on  top  of  the  fill  by  digging  a  shallow  hole  and 
touring  perhaps  a  rjuart  of  -.vater  into  it,  and  found  that  the  rater  peron 
Isted  into  the  earth  very  slowly.  Although  not  tore  than  two  or  ti-mea 
•a  deep  at'  the  center,  probably  half  ef  it  3till  remained  twenty  or  twet 


-*t 
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the  top  of  the  embankment  very  dry,  thi3  would  seem  to  indicate 
a  tight  embankment. 

'■--  .  Friday,  July  5,  1029,  .0.0 1  hr.  Sanborn,  ’,'. r .  Hose,  hr .  v;&tT'ir.s 
and  hr.  '.‘/ood  at  the  Gardner  Laico  Dan.  Tbs  water  had  been  drawn  uot.t. 
in  the  pool  below  the  dam  ao  23  to  expose  the  foundation  an  far  "an  pos¬ 
sible  and  the’ viait 'was  made  especially  to  give  ;.*r.  Sanborn.  opportunity 
to  sea  these  oondiiior.s  far  bins  elf.  He  made  a  close  inspection"  of. 
’renditions 'along  the  toe  of  the  dam  and'  examined  the  r.atorial'in  the 
'nigh;plao33  of  the  river  bed  just  below  the  can,  and  hi 3  attention  was 
sailed,  to '.the  stono  which!  resemble  the  ledge  in  this  locality'.  He  tie-, 
saw  the  open  Joints ’ of .  the  dam  and  of  the 'head  walls  and' the  amount  of 
leakage  and  looked  over  the  riprap  facing  which. h.C3  been  placed  or.  the 
up-stream  side  of  the '.dam,  ar.d  node  a  baneful  'enardr.atior.  of  the  pit 
from  which  th9  material,  for  raising  the  embankment  'has  large!/  beer,  tb- 
tsined  except  the  riprap' which  has  been  obtained  elsewhere.  'and  which 
pit  Is' supposed*  to  have  been  originally  formed  --  material "fer  the 
original  dam..; '  Jlftar  seeing  all. these.' things,  .he  expresses  himself  ss 
aatisfied,  and  says  that  if  the  large  stone  in  the  bed  of  the  river 
Just  below  the  dam  be  recovered  ar.d  piled ’up  agair.3t  the  base  of  the 
-dam  so  as  to  make  it  at  least  as  high  for  the’  full  length  as  it  now  is 
in  the  high  spots,  and  if  the  open  Joints  between  the  split  3tcr.e  in 
.the  dam  be  thoroughly  chinked  up  with  pir.r.ers  ar.d  the  head  walls  simil¬ 
arly 'pinned  with_ stone  laid  in  nertar,  he  would  feel  that  the  struccur 
is  satisfactory.  ■  the  fill  and  the  riprap  43  it  stands  noet3  his  accru¬ 
al  .  The  fill  chows  very  hard  and  the  grass  is  beginning  to  sprout. 

Sr.  Gsrson  took  three  photorraohs  while  m?  wore  there,  shsvi.-.r  the 


: cream  facs  of  the  dam  and  its  foundations,  the  to: 


>'  -  ■  -  r.  -  •  ' 


looking  west  with  embankment  in  the  distance,  ar.d  a  vior.-  from  tho 
chore  looking  easterly  along  she  dam  to  show  the  riprap  -hisi  has  C 
diced. 
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-  August-  21  7i3it0d 
ar.d  the  Cc: 

ia  a  i c*7  incuc-  over*  vTio  “op  oi’  “£c  -OTrcr 
evident  • that  stone  have  deed  placed  Id  th 
-.entior.od  up  do  about  the  gcr.orel  level  of 
5  full  cacrc 3  of  steno  id  the  dan,  and  the 


ould  fa 


sdSdio  as  ho  apparantlp  fait  that  there  rc3  1 
id  the  notorial  on  which  the  dan  ia  founded. 
33  head  thorourhl7  chinked  up,  but  there  io  n 
.  The  cast  wail,  has  also  bead  chinked  up  add 
3ed  hero.  Tho  water  toda7  i3  four  cr  fire  fa 
sac  lad  onl7  one  leak  about  ten  fast  fran  th 
the  third  source  fret:  the  bottcd.i3  id  avids 
the  fiusie  are  about  the  a ana  as  od  preficus 
west  adbadkdcnt  ia  growing  well,  but  there  i 
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Soa  Q101-5-C,  1929,  for  reports  and  inspections  of  repairs  and  al¬ 
terations.’ 

1929  Report  to  Co.  Coaa.  Substantial  improvements  were  made  during 
tiie  year  on  Lake  Gardner  Dan  on  the  Powow  Hiver.  In  ooir.pliar.ee  with  th 
raquirsBanta  of  tha  Commissioners ,  the  top  of  the  earth,  embankment  form 
Inc  this  daa  has  now  been  raised  about  three  feet,  and  the  end  '.rails  of 
the  spillway  carried  up  to  a  corresponding  height.  A  cutoff  'wall  con¬ 
sisting  of  creosoted  yellow  pine  plank  was  placed  in  the  new  fill  and 
extended  down  into  th9  old  embankment  to  the  approximate  let-el  of  tha 
spillway,  the  top  and  downstream  slope  of  the  embankment  were  loaned 
and  seeded  and  are  now  well  grassed  over.  Th9  up-stream  3lope  of  tha 
earth  asbsnknent  was  protected  by  riprap  and  repairs  at  the  spillway 
were  cade,  consisting  of  pointing  some  of  the  walls  and  re-arranging 
the  riprapb  at  the  base  of  the  masonry  spillway  to  protect  the  founda¬ 
tions  i'roa  Possible  scour.  with  the  completion  of  this  work  the  capa¬ 
city  of  the" spillway  to  discharge  flood  waters  has  been  very  greatly 
increased,  and  the  margin  of  safety  against  overtopping  of  the  embank¬ 
ment  is  much  greater  than  before,  so  that  it  is  believed  that  the 
structure  Is  safe  from  any  conditions  which  can  reasonably  be  expected. 

1931,  Oct.  9.  0.  C.  3arker,  Insp.  Dam  at  the  south  end  of  Lake 

Gardner  on  Pawn  River,  owned  by  the  Merrimac  Valley  Power  ar.d  Runn¬ 
ings  Company  is  used  for  power,  I  gave  a  copy  of  tha  notice  to  0.  a. 
Nickerson,  Manager,  who  sent  Mr.  Hudon,  formon,  to  the  dam  with  me. 

This  daa  13  just  above  tha  thickly  settled  part  of  the  town,  through 
which  the  river  flows  with  a  steep  incline.  A  great  deal  ox'  damage 
would  be  done  and  it  is  very  likely  there  would  be  los3  of  life.  The 
earth  embankments  were  raised  in  1929  and  repairs  made,  plans  of  which 
are  on  file  in  the-  County  engineer's  office.  The  dan  is'ir.  good  cor.dit 
except  there  is  a  great  deal  of  leakage  around  the  spillway  through  the 
Joints  between  the  granite  courses  and  through  the  scone  walls  or.  each 
side  of  the  gata  chamber  at  the, east  end  of  the  spillway.  3etween  the 
tap  course  and  tha  next  course  down  in  the  soil lway^th  e r e  are  eome 
3aall  3tone,  in  some  places  these  are  gone.  In  the  5th  course  ar.d  the 
7th  course  down,  two  of  the  granite  stones  are  thrown  and  tipped  out 
of  line.  The  earth  embankments  are'"  in  good  condition.  The  water  level 
is  nearly  to  the  top  of  the  spillway  today. 

1931,  Nov.  5.  R.  R.  Ivans ,  Insp.x  The  earth  embankments  ar.d  the  rip 
rap  are  in  good  shape,  except  that’ immediately  adjacent  to  the  west  wal 
some  of  tha  riprap  13  gone  and  should  be,  replaced.  (It  may  have  beer, 
removed  by  boys  in  order  to  sake  it  easier  to  get  down  into  the  water 
at  this  point. )  Several  stor.a  in  the  top  course  carrying  the  flash 
boards  are  practically  unsupported  on  the  face.  The  condition  is  such 
the  same  in  ti. is  respect  as  it  was  before  the  repairs  were  made  in 
1929,  but  tha  records  3how  in at  pinnar3  were  put  in  to  chink  up  the 
opening 3  in  the  face  of  the  dam  at  that  time.  Apparently  they  have 
oecr.  removed  or  have  fallen  out,  ar.d  this  top  course  should  be  securely 
pinned  up  before  cold  weather. 

1931  Report  to  To.  Comm.  The  dam  at  Lake  Gardner  wa3  extensively  re 
paired  two  years,  ago  in  accordance  with  plans  approved  by  the  lomnis- 
s loners ,  so  as  to  very  materially  increase  the  capacity  of  the  spillway 
and  to  provide,  a  much  greater  factor  of  safety  against  overtoc.  i.-.g. 

Tho  earth  embankment  which  was  placed  at  that  tire  seems  to  be  in  good 
condition,  and  the  riprap  is  also  in  reed  condition,  except  in  .edict a  ly 
adjacer.t  to  the  end  nail  of  the  cplii.-.ay  where  it  has  beer,  pcrtially 
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19o5  Hepart  to  Co.  Coes.  'Zna  dart  at  the  outlet  of  lake  Cardnsr,  one 
tho  most  important  dams  In  the  Count7,  extansively  repairs!  a  few  peart 
a^a  to  pour  approval,  appears  to  be  In  fairly  good  condition  ar.d  It  13 
believed  that  the  minor  repairs  which  become  necessary  from  tins  to  tine 
are  being  properl?  attended  to. 

Iy37  July  22,  C.C.-ar!for,  X.-.sp.  I  gave  a  copy  to  hr.  laantt,  supt. 
I’m 3  dan  is  Ir.  good  condition  except  for  a  little  leakage  at  the  eascerl; 
end  of  the  spillway  the  first  and  second  courses  from  the  bottom  and 
aj.40  the  eighth  course,  ai30  thero  is  3ona  leakage  eacn  aide  of  ths 
gato  chancer  at  the  pen3tocK  aievation.  line  teat  earth  encan:ctsnt  13 
goad  except  that  a  little  sartn  is  gone  next  the  lower  test  -.ring  tali 
and  sons  on  the  upper  test  ting  wall.  The  conditions  are  ths  sane 
and  there  has  Seen  no  change.  Che  pond  is  aeari7  full. 

ICC"  3.2. Stars,-  Ins?.  ' isttod  to.'  3  dam  October  1",  19'“  c  -.d  nhsor*.--' 

ccndit-'>n3  report''.  1  by  i-r.  lort-or  at  <;i.sie  of  bis  inspection.  Z-.e  inn-:- 
’’  chrott  the  dan  :s  of  snail  awiunt.  There  are  none  tell  defined  ler.hj 
near  n  s  periston’-,  put  no  .  iff-- rent;,.  "  t'’inic,  tr.-m  then  1  1 


r.h  o-.r.br.rf 
;  torn  d 
teeter.'  b- 


,c  ->t  irv.er  1  to  •  7 
t  to  a  U  f 

-  .v ire;.  -■ 


s'  latent  to  trv 
r  or  -nr« 

>■  i  irnctical 


tSi.:.  3:  ■ 

sho»*'  i 


sat  t.-.e- 

d.rvv.-r 


1V27  f.eport  -o  Jo.  Conr..  V..e  l-yr  cant  dan  :  the  outlet  ' 
jardrer  teem  te  to  ir.  goc  condition  and  is  apt  .rer.tly  t.tse. 


ay  she  owners . 
ir.ts-.  1  Italy  boh.  uc; 
Xh!  v  ry  to  a  --r 


;*’ere  is  .-ore  all,  nr  .-.-ashing  of  the  e-.bar.::r.:sr  art 

s  at  the  spillway  thi  •  er.ban.-.sr.t  -  t  beer 
of.  or  sot-  and  sr.eoii  p2  rer.ls.cod  r.t  rr-.- 


Amssbury  2.  7 

should  ao  protected  by  povi n,g,  or  ocher-vine,  ay-irsc  fort'- or  damage. 
Leakage  through  the  sa.a0r.r7  near  the  penstock  is  no  -sr'.  ■  -.nr  in  Ch<; 
past  and  la  apparently  ■jndr.no  rtao  t . 


1339  Sect.  0, 

w » w  .3a:  tt  r ;  .irt 37?  • 

Z  f  av®  0 

;ory  of  the  ->•- 

riC2  30 
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na^er.  -  :“w  r. 

Leavitt,  Si- 
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onrt  west  — i  r 

;  wall  has  be-' 

n  reoaired. 

There  is  very  sIJ 

,^ht  lenkajo. 

water  1-veJ. 

’a  C  feet  v;c  1 

ow  the 

top  of  the  spill-,-. 

ray.  -a:  3  cart  ic 

in.  -,ood  con 

'  tior.  ar.d  rill 

be  ir/.rr'  Toi 

•Tiicr.  zize  repairs 

now  be in  -  made  n ro 

n:  shed. 

'r-2  re  '-as  nr: 

OCOP  IT’.- 

1339  Oct.  30, 

nvar.s,  Ir.sp. 

Inspected  , 

.a];®  f-ar^nsr  cf-- 

ITTl.  '.Vs  5  7. 

of  the  spillway  adjacent  so  ".'no  wall  Users  is  "-one  waarir. g  away  n f  ch- 
cr.ba".!aaeas  ir.  what  is  apparel  sly  u.t  -d  as  a  pat'">  n  ctirtbir  ••  up  and  sow— 
cnc  e -.ban  teen  w.  This  has  boon  rtc-ncly  fills.'  in  with  gravelly  waiter l-  . 

:  ndicating  Stas  attention  is  >o.'n:  paid  to  the  cord  i  t ion.  t  f  :ha  .Ttr-a.oi-.r-:. 
and  ha  masonry  seetas  so  ra  i:;  goo-’.  lo.-.dition .  Tha  dam  :ay  well  so 
cla.r.ificd  as  safe  and  i;.  reasonably  ;ood  condition. 

1*3*  Haport  to  Co.  Cotsa.  Safa  and  in  reasonably  good  sondition. 

l»4i  ucc.  1,  C.C. Barker,  las?.  I  gave  a  copy  or  tae  notice  to  dr, 
Micicarson,  Manager,  who  sane  dr.  Taber  to  the  dam  wita  ns.  This  dan. 
i3  now  owned  by  the  Amssbury  Sioccric  higr.c  Company .  There  has  been 
3one  erosion  of  tha  fill  back  of  the  westerly  wing  wall  an  tr.e  upstream 
side.  Som3  fill  and  riprap  should  be  placed  here  and  Ur.  niekerson 
_wiii  nay o  ,thi3;. dona . There  is-  hardly  any  leakage.  Thi3  dam  13  kept  in 
'  "  good  condition.  The  water  level,  is  about  4.5  feet  below  the  crest  of  she 
spillway.  .  , .  ....... 

—  1041  -Report  to  Co.  Coma.  Safe  and  in  reasonably  good  condition. 

1043  Sept..  3  S.  T '.Voodbury,  Ir.sp.  1  gave  a  copy  cf  the  notice  to 
dr.  Niskaj-son, _ who  did  not  have  a  mar.  at  tha  time  to  Send  to  the  dan  with 
me.  he  gsrre  sa  keys' to  'the  gate,  however.  There  is  scr.e  leakage  in 
the  Joints  of  the  three  lower  courses,  a  130  in  the  walls  each  side  of  the 
penstock..-  -The  wearing- away  of  the  embankment,  at  the  7, -ester!-  er.d 
near  the  concrete  wall r.  still  goes  on.  Some  slope  paving  should  be 
placed  here  to  prevent  this.  new  trash  racks  have  beer,  placed,  since  the 

-  last  inspection  . . The  water  level  or.  the  gauge  wa3  26.uSr  or  about 

0.2  feet  below  the  top  of  the  granite  spillway. 

1943  Haport  to  Co.  Conor..  The  dan  on  the  outlet  of  Inks  Tardr.er  r.ry 
ba  considered  safe  and  in  reasonably  good  condition.  A  few  pi.tsas  or." 
the  west  sr.bar.km.cnt  need  seme  slight  repairs  with  earth  fill  ir.r  ripr-.p. 
All  repairs  aro  well  taken  core  of  by  the  owners. 

1945  Aug.  30,  3.  '.Toodhury ,  Ir.sp.  I  gave  s  copy  of  tha  totise  to 

V.r .  tlskerson,  3upt.(  but  went  to  tho  dam  alone.  The  water  Level  today 
is  33.3  on  gauge.  Pond  very  low.  .'ha  condition  of  the  oar.  Is  tbs  3snc- . 
Ur.  1  iokerson  said  that  he  would  have  the  cr.ban.~ent  at  waste  -ly  er.d  re¬ 
pairs  !.  Thi 3  is  3till  wearing' away  here. 
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itiipj  -  uniif  in  I 


lr.9cbury  D. 
1945  Reno 


09C.9d  OR 


tho  •■vs Otari?  end  nas  not  seer.  repairs a  r.:l  is  re t ir.c;  vary  bad. 
Crosby  soya  that  ha  wiii  a;  toad  to  this. 

1947  Report  to  Co.  Coca.  At  the  Gardner  Lake  Daa,  contemplated 
to  tho  embankment  at  tine  or  last  inspection  have  ros  been  cade,  but 
be  made  at  this  tine  to  prevent  further  area  ion.  The  owners  will  h 
this  d-rio. 

1949,  Sept.  29,  S.iV.'foodbury,  Insp,  Loft  a  copy  of  the  not  loo  f 
Hr.  Nickerson  at  hia  office  and  went  to  daa  alone.  II ater  lave!  tod 
30.3  on  gauge.  Condition  of  the  daa  is  the  3ane. 

1219  Roport  to  Co.  Cotas.  At  the  Gardner  Lake  Lan,  a  very  depart 
daa,  repairs  should  becado  to  the  onbonknsnts  to  provent  further  ero 
tho  possibility  of  the  water  cutting  through  the  embankment. 

1951  Oct.  13,  S.H.Psge,  I nap.  Gave  a  copy  of  the  notice  to  V.r. 

(New  i’gr.)  ar.d  went  to  daa  alone.  Repairs  since  la3t  inspection:  C 
stool  nonstock  has  boon  incased  in  concrete,  '.tost  wir.3  trail  ht3  bee 
painted  up.  '  'fi'ater  level  today:  35.1  on  gauge.  Leaks:  2  bad  leaks 
through  joints  in  granite  near  bottoc. 

1951  Report  to  Co.  Cose..  At  Gardner  Lake  Gar  the  old  penstock  3 
been  encased  in  concrete  and^th.e  ’.res:  ring  wall  pointed  un  vith  cess 
s  a  very 


oanxront  shoula  ce  sept  in  ,300a  condition  to  prevent  anj 
repair'  nada  to  proven 

19  00 ,  Oct.  1,  s*  •  ci  .  Page  ,  .ns  p  .  (  0c  ;  ♦  3,  P  •  —  .  .  9  «  n  «  } 
of  the  notice  to  Hr.  Robbins  ar.d  '.tent  To  dan  alor.o .  No  rep 
inspection.'  ifatar  level  today:  31+  (cannot  read  gua-39 ) 
the  joints  in  the  .granite  as  the  boCt'cn.  Condition  of  the 
't  the  westerly  sir. 3  wall  the  top  of  the  earth  embankment  ha 
and  tr.is  reduces  the  freeboard  b.9re  by  about  2  feet.  For  a 
the  upstream  face  of  the  embankment  sac  scoured  badly  and  sh 
repaired  before  high  -.Tatar  and  It  nuts  any  worse  and  becomes 
There  is  another  bad  place  about  the  riddle-  of  the  dam  where 
cashed  away  and  she  earth  had  scoured  ->ut.  The  ;a so  was  op 
sot  us  ins  the  water  for  oowr.  A  b  ’  tirninoue  hoc  too  materia 


se  of  the  so: lira:  to  stoo 


1923#  Report  to  w 

0  •  Cornn .  At  *he  - 

leakage.'  through  the 

gran it  at  the  hot; 

the  too  of  the  earth 

er.tan!  'end  has  sc  : 

board  by  about  tv/o  f 

eet.  There  a r*  0: 

bankmant  where  there 

ha3  be  :n  erosion  w 

erosion  and  scouring 

is  nucu  more  3erio 

Aoestjury  G  7  -*•  '  7 

195a  May,  £  .H  .Page  ’s  J.O  .Kamaaia ,  Ir.sp.  loa/s  a'  she  race.  ir:,!-.,? 

•of  banks  vary  bad  ab  several  places  an  the  uostrenm  slope.  Mr.  nos Lino 
said  he  would  sake  care  of  these  slopes  at  cnee.  ik-cheng  r.aa  seer.  done  t. 
fund  3*--  This  -3  a  very  long  and  high  dam  .use  ai  a  vs  the  cent  ?r  of 
Amesbury  and  these  3iopes  3hould  ve  kept  Ir.  she  best  of  condition  be  fora 
bhey  become  really  dangerous. 

195d,  Mov .  5  E.H.fage  i  J.O.riarmaala,  Ir.sp.  C  -avei  has  been  placed 

on  the  pend  side  of  she  dan  as  reouessac.  There  appears  bo  be  les3  seepage 
between  „vjint3  in  granite  at  the  spillway.  ?lasr.b..ards  nave  teen  re¬ 
moved.  dome  of  the  new  gravel  has  washed  down.  They  could  use  some 
more  fill,  preferably  tailings  or  bou] dura ,  to  rect-u  deterioration  due 
to  wave  action. 


'  1953,  Movl  21,  £  .H .  Page ,  Insp,  Mew  rate  at  the  flume,  more  graves, 

elev.  of  water:  7"  above  dam.  height  of  flashccards:  10".  A  private 
bathing  beach  has  been  made  at  cho  easterly  end  of  -he  dan.  dome  more 
gravel  has  been  dumped  an  the  embnntcme.nc  3i.nce  last  inspection .  This 
das  is  fenced  off  now  with  no  trespassing  signs.  late  is  open. 


19o5  Oeporc  to  Co.  Comm.  At  Lake  Gardner  outlet,  there  is  some  leakage 
through  g -anise  at  the  bottom.  A  number  of  loads  of  gravel  nave  teen  plate", 
on  cne  upstream  face  of  the  embankment  and  next  to  the  concrete  wing-wail. 

This  relieves  Che  cerlouc  erosion  that  .tad  taken  niece  and  bring:  the  embank¬ 
ment  up  to  grade.  The  old  wooden  gate  has  been  reniaced  with  a  new  creosote 
timber  gaoa  at  the  penstock.  This  is  a  very  Jmsc-tant  dam  ana  must  be  kept 
i.n  the  best  of  repair. 


1937  ‘Jet.  5,  E.K.Page,  Insp.  Owner:  Merrimack-  Essex  Electric 
Elev.  33. J  about  3  1/2  feet  below  top  of  dam.  Leaks:  Water  very 
but  3tiil  some  leaks  in  the  joints  for  first  3  courtas  of  granite, 
of  dashboards  in  place  10".  Minimum  freeboard:  3  feet.  Me  ob 
in  spillway.  Erosion  of  3anks:  Some  -  gravel  has  teen  dumped  in 
places  as  recommenued .  Condition  of  dam:  Good.  Elev.  of  top  of 
35. 5±  Could  use  same  more  riprap  or  tailings  on  upstream  sice  of 
to  hold  now  gravel  fill  from  washing  out. 


the  bad 
spillway 
embanker  er. 


1957  “sport  to  Co.  Comm.  At  Lake  Gardner  out’ at,  water  v.-as  about  three 


and  one-naif  feet  below  top  of 

dam  at 

ti-e  of 

inspect 

ion.  ■I'a.oa 

r  isi 

Joints  ir.  granite,  but  this  is 

not  ver 

y  serious  as  in 

e  granite 

1  Tee 

not  eroce.  The  Electric  Comp 

any  has 

fiileo 

in  3 err* 

0.  vC*w 

1"  s 

'Toots  in  the  upstream  3ide  of 

the  dam. 

This 

gravel 

should  be 

ccv® 

riprap  a'r-sSone  tailings  below 

the  top 

water 

Isvel  So 

ho id  i t  1 

1958,  January  27,  E.H.Page 

&  J.O .Kamaaia , 

Insp . 

Elevation 

57. 

ace . 


Tap  of  gage  13  elev.  38.0.  Top  of  dam  is  about  elev.  86.3+ 

1959,  Sept.  1H,  S.H .Page ,  Insp.  Elev.  of  water:  12"' below  fias.-.coard 
Elev.  36.2.  Leaks  through  the  granite  as  reported.  Height  of  '"lashboar 
etc.  12".  Mo  obstructions  .  Some  erosion  of  bank3  ,  especially  at  the 
spillway.  Thi3  is  sue  to  foot  traffic.  If  It  was  back!’! Ilea  wit.-,  score 
or  riprap,  it  might  no.d.  There  are  some  ocher  places  which  r.eec  seme 
attention. 


1959  Eeoort  to  Co.  Comm.  Ac  Lake  Gardner  cutlet,  t.-.ere  13  seme  erositr 
on  the  dam  next  to  the  westerly  sno  of  the  spillway.  This  is  cue  mostly  to 
foot  traffic.  Some  large  stones  and  stone  sailings  would  .tele  this  3ltuat.tr 
There  are  a  few  other  places  along  tr.e  emsanior.snc .  later  elevation  to. 2. 
Water  piping  through  Jolnt3  in  granite  of  3plllway. 
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,4  *  - 


D. 


Asesbury  0. 


1961.  Doc .  5  3.K .? .  £  P.D.X.  Insps ,  Slav,  of  ..ater:  o'*  below  spil_wr. 

Some  la  a  as  .  Mo  flashboarco  ,  gate  open  to  power  0  .  Zsr.'j  biipr. :  ^a.,- 
Brusn  control  on  upstream  .-.ice  0 C  cam. 

1961  Report  to  Co.  Conan.  lake  Gard..«.-r  Outlet.  There  is  tone  c.-oolo,: 
on  the. dam  next  to  the  wes'erl/  aim  of  tne  spill.. 'ay.  This  it  cue  riot, 
to  loot  traffic.  Sorts  large  ;tones  a.;d  stone  t.-.i lings  would  nelp  this 
situation.  Thera  ara  a  fa.,  c  .nor  .1  lanes  alnn:_  .re  embankment .  water 
piping  through  joints  in  .v  ani-e  0.  s;.i  iiway.  ..or.io  brush  u  ;ro.  on  :. 
upatru-m  side  of  tne  .1am  wuc  start -id  recently  a:;  should  be  continued . 

196a,  i-’eb.  10.  P.O.X.  £  Ir.r.nr .  Owner:  A  ten  bury  Ei'wc.  light. 

Possible  loss  of  life  in  c  se  'f  fa...-o.  Slav,  of  water  C 
Consioe  rabla  piping  in  iow.r  -'O'l’-.  i't .  ;.*o  ''lashboardu .  Email  nc. 

baoic.of  wing  wail  15-30*  o,-.  Jo./nsb.c-  1  sloe.  co-;nition:  fair, 
both  faces  of  each  ban  lined  with  ia.-g.  trees  an-:  bruin,  tee  r/-.  -0  at 
toe  of  downstream  ilka. 

19'o3  report-  to  Co.  Conn.  lai.-1  Caroner  Cutiec.  There  it  sc.*  »  erosion 
on  the  cam  next  so  tne  wec-erl;/  sue  of  r-ne  spill  ray.  This  it  aue  cos:, 
to  foot  traffic.  Some  la.  ge  ..tones  an  1  stone  tailings  wo-ia  '.alp  this 
situat'on.  '  The-e- are  a -ff.-w  other  places  along  the  embankment .  later 
pipin  '  through  joints  in  granite  -ptilway  iow;r  four  cou'Spt.  Some 
brush  tootrol.  on  the  up st rears  tin*:  oi  the  dans  war.  started  sec-rtiy  a:..: 
shoui .  be  contiaue.i  on  boti:  si  :eu  of  the  earth  tins.  A  small  -.ole  ir. 
aarttn  .ehir.d  easterly  wingwali  shoui-.  be  filled.  In. 

I965  June  3,  i960.  Condition  same  as  in  1563. 

1965  -deport  to  Co.’  Coca.'  water  was  flowing  0/1  feet’  over  7"  flash's  card 
Gravel  has  been  placed  at  various  spots  along  the  upstream  face  of  the 
earth  dan.  large  trees  along  the  west  wing  wail  should  be  cut  down  end 
holes  in  embankment,  at  wing  wall  should  be  filled .  Earth  is  washing 
away  on  both  upstream,  and  downstream  sides  at  the  east  wing  wail. 

1957  Jan.  23,  1963.  ?.3.X.  Znsp.  'Mater  was  about  S'  back  from  top  sf 
'dam  and 'is  going"down  behind  granite  blocks  about  20'  y  from  west  end  of 
dam.  leaks  are  evident  three  or  four  granite  courses "free  bottom. 

Brush,  control  should  be  continued  on  earth,  dam. 

1967  Report  to  Co.,  Coca..  At  this  inspection  the  water  level  was  about 
3  feet  from  the ; be p' of  the ' dam  af  elevation  36.3  feet  on  the  gauge  and 
the  gate  valve  was  open.  Water  runs  behind  the  granite  blocks  about 
20  feet  from  the  west  wing-wall  and  seeps  out  through  the  granite  blocks 
about  3  or  4  courses  up  from  the  bottom  of  the  dam. 
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Board  of  Selectman 
Town  Hall 

Ameabuiy,  Massachusetts 


22s  Inspectlau-DaaM<5-5-7-4 
Ameebuxy 

Laks  Gardner  Daa _ 


Gentlemen: 


An  engineer  x'ran  the  Massachusetts  Department  of  Public  V,:orfcs  and 
Mr.  Lavallay  of  the  Anesbury  Department  of  Public  -torks,  have  inspected 
the  above  dan  vhich  la  owned  by  the  Town. 

The  inspection  was  Bade  in  accordance  with  Chapter  253  of  the  Mass¬ 
achusetts  General  lava,  as  amended  by  Chapter  595  of  the  Acts  of  197C. 

Tha  results  of  the  inspection  indicate  that  this  dan  is  safe;  how¬ 
ever,  it  is  strongly  re coma  sided  that  a  regular  nsintaaance  program  be 
established  to  keep  it  from  deteriorating .  The  following  conditions 
were  noted  that  require  attention: 


1 .  Grout  the  granite  blocks,  as  necessary. 

2.  SsritMs  consideration  should  be  given  towards  removing  the 
trees  fsea  the  seibantaevt.  If  left  standing  a  storm  could 
uproot  oneccT  aoro,  thus  craeting  a  major  breach  and  failure 

of  the-  dam,  endangering  life  and  property  downstream.  Conversely 
the  root  systaa  of  tree*  that  have  been  cut  down,  an3t  bo  removed, 
and  extreme  cars  should. b.e  giver,  to  backfilling  and  compacting 
the  embankment  30  that  the  integrity  of  the  dam  would  not  be 
Jeopardised. 

3.  Same  erosion  of  the  slopes  and  along  tha  upstream  fate,  caused 
by  foot  traffic,  should  be  corrected. 

We  call  these  conditions  to  year  attention  now,  before  they  bocoae 
serious  sad  more  expensive  to  correct. 


LHA/afs 

eoi  J.  Berkovsr  3I2#5 
0.  Horgaa  dst^5 


Tory  truly  yours, 

?HES.  G.SQTnSM,  ?.3. 
Isputy  Chief  Zhgineer 


Mi£ 


Growth  on  earth  portion  of  dan  should  be  controlled. 


maintenance  necessary 


August  15,  1373 


Board  of  Selsotaen 
town  Ball 

Aausbury,  Massachusetts 

SS<  Inspection-Gan  >5-3—7 — l 
Aaesbury 
laXe  Gardner  San 

Goatlaneij 

Ga  August  11,  1375,  an  englneor  Sron  the  !Uaa«itibndetts 
Dapertauat  oi  Public  WorVa  tutde  a  viaual  inspection  o C  tie  above 
baa.  Our  rucorus  indicate  that  the  Town  or  .beatur-/  id  tr.a  owner . 

Will  you  please  notify  this  office  i i  tala  irforr-atico  is  sot 

currant. 

i'ba  inspection  was  cab  a  in  accordance  with  Chapter  153  of  tie 
aassaci’.uaetts  General  laws,  as  anenaad  by  Chapter  535  oi  tie  Acta 
0 2  1370  (Sans-oafety  Act) . 

the  rasultn  of  the  inspection  indicate  that  tils  aaa>  lo  saia; 
however,  as  previously  noted  to  you  in  a  latter  bacsc,  August  l-» , 

1373,  (copy  enclosed)  aorioua  consideration  should.  bo  given  to  the 
rnsoval  ait  tie  growth  oi  trues  an  tin  enbanlnaat  or  the  baa.  The 
rid*  to" life  and  property  Sownetrs&b  ia  ratab  ad  disastrous.  -o 
worx  has  bees  done  or  regular  Baiutonaace  progxan  initiated  since 
our  last  notice. 

We,  again,  call  these  conditions  to  your  attention  before  they 
becoae  serious  and  expensive  to  corract.  If  ve  cay  be  of  assistance, 
please  do  not  hesitate  to  contact  us.  with  any  correspondence,  please 
include  tie  a; saber  of  tie  oata  as  indicated  above. 

Vefyttruly  yours. 


aiC. 

cc«  Acodbury  dons.  Goa*.. 
Saacan  Bide  l.aan 
Sonaia  Morgan 


Kfl-jr-J*!1  T. 

Chief  engineer 


Growth  noted  at  last  inspection  has  not  been  removed 
and  presents  a  potential  hazard. 


I 


□  (STRICT  *3  OFFICE 

4(3  H«K1  STRICT  3ANVCRS 

DEPARTMENT  OF 

ENVIRONMENTAL  QUALITY  ENGINEERING 
DIVISICM  Or  WATERWAYS 


RECEIVED  JIJ|_  5  1977 


Pro j acts  -  Amesbuxy 
D«m  Inspection 
July  5,  1977 


John  J.  Hannon,  P.E. 

Chief  Engineer 

Division  of  Waterways,  D.E.Q.E. 


Attention:  Alvin  McCallua,  Dam  Engineer 


Dear  Mr.  Hannon: 

Enclosed  is  a  copy  of  an  inspection  report  of  Dam  Vo.  5-5-7— 4-  at  lake 
Gardiner  in  Ames  bury,  owned  by  the  town  of  .Aces  bury. 

The  inspection  was  made  by  Donald  P.  Borgan,  P.E.  of  this  office,  John  Ward, 
Director,  Ames bury  Public  Works  Department,  and  A1  LaVally,  Supervisor, 
Amesbury  Public  Works  Department. 

Mr.  Ward  has  assured  Mr.  Morgan  that  maintenance  work  will  begin  immediately 
on  this  dam. 


Very  truly  yours. 


Sherman  Eidaloan 
District  Highway  Engineer 

D.P.H./  t.m.t. 

Enclosure 
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Growth  noticed  at  inspections  in  1973  and  1975  has  not  been 
removed  and  presents  a  potential  hazzard.  John  Ward,  new  director 
or  Amesbury  D.P.W.  has  assured  Mr.  Morgan  of  this  office  that 
clearing  will  begin  immediately. 


i 

i 


AlESaURT 


IspstR'-i 


jut ra  Tt. 


So.  asa  -ij-pa  <x?  duwllioss  leca-fcad  aJ.^acanri  -io  psad  sr  "sssrwoir^ 
£.3.  .til  ;»-«■■  bggaa  ate.  dveJ-1'l-"g'  houses;  Apartment  copies: 


3Xspaa:  Jpstrnsa  "aca. 


C7:  Proj.  Mgr.  ’ranch  -  >!r.  Comb 


Dan  Safecy  Assessment  and  Meecing  with  Local 
MEDEC-c  Offlcialli  Lake  Gardner,  Anasoury,  ma 

5-’ 

Chief,  Engineering  Division  Chief,  "AM  3ranch  -Mr  May  1973 

Mr.  iart/ic/3b5 

1.  Suerca re .  Lake  Cardner  is  locaced  about  2,000  feec  upstreaa  of  the  cancer 
of  Aciesbury,  MA.  The  dan  racaln*  Like  Gardner  vhich  i*  a  source  of  water  for 
recreation.  The  baa  consist*  of  an  uncontrolled  granite  aloek  spillway  vlth 
adjacent  earth  cnbankmencs.  The  overall  length  of  d aa  Is  about  330  feec  and 
the  oaocicus  hcigbc  is  about  23  feet.  Portions  of  the  upstream  slope  of  the 
vest  earth  eabankrent  (right  side)  have  beer,  severely  eroded  by  wave  action. 

A  portion  of  the  dcwr.3trean  toe  adjacent  to  the  vest  spillway  vlr.gvali  has  been 
eroded  by  che  spillway  cailvater.  Seepage  emergence  was  observed  on  che  down¬ 
stream  slope  about  15  feet  below  crest  of  baa  over  a  length  of  aoout  50  feec. 

Some  woodchuck  holes  were  also  observed  on  che  iownscreao  slope.  The  baa  does 
not  appear  Co  be  in  laainenc  banger  of  failing;  but  reeedial  actions  of  temporary 
emergency  and  pernanenc  types  oust  be  taken  In  che  near  future.  This  baa  is 
now  being  assessed  by  Haley  and  Aldrich,  Consulting  engineers,  under  the  National 
Data  Safety  Inspection  Program. 

2.  Place  and  Dace.  Lake  Gardner  Can  on  the  Powwow  River,  Amesbury,  UA  on 
23  and  2*  .lay  1373. 

3.  Purpose.  To  provide  technical  assistance  In  evaluating  the  condition  of  the 
daas  in  response  Cn  a  report  of  ctltical  situation  relative  to  the  safety  of  the 

dam. 

A.  Attendance. 

23  Kay  1973  -  Mr.  Sob  Conchler  -  Chairman,  3oard  of  Selectmen 

Mr.  Ceorge  Pece  -  DFV 

Mr.  John  Here  -  Engrg.  Dlv.,  7321  3rancb 
Mr.  Rady  Cblaoda  " 

2A  May  197S  -  Representatives  -  Town  of  Arassbury 

Representatives  -  Raley  3,  Aldrich,  Consultants 

Mr.  Mika  Place l io  -  Depc.  of  -« t erveys ,  State  of  Mass. 

Mr.  John  Marc  -  Eugrg.  Dlv.,  7LM  Breach 
Mr.  Rudy  Chlanda  -  " 

Mr.  George  Larauay  -  Engrg.  Slv.,  VCR 

3.  Conclusions  and  Rocotunejjdhtlons. 

a.  The  data  Is  located  Immediately  upstream  of  the  center  of  Amesbury; 
consequent ly ,  a  failure  could  have  serious  consequences  from  the  standcoinc 
of  loss  of  life  and  damage  to  property. 
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ICED-f  3*  May  1973 

73JZC7:  7an  Safety  Assessment  and  Meeting  with  Local  Official',  Lake 
Gardner,  Amesoury,  :iA 

b.  With  a  flood  pool  it  top  of  dam,  the  spillway  capacity  is  aoouc  7,0C0 
:fa  or  150  csa.  The  soill-way  is  considered  of  adequate  sice  to  pass  a  major 
flood.  Refer  to  Inclosure  2  -  Spillway  Racing  Curve* 

c.  At  the  present  else,  the  enbankcer.es  and  spillway  appear  to  be  stable 
2nd  there  is  no  evidence  chac  they  are  in  imminent  laager  of  failure  or 
collapse. 

d.  Portions  of  the  upstream  siooe  of  the  west  earth  ecfianicr-nt  have  baen 
severely  eroded  by  wave  action.  Continued  erosion  by  wave  action  could 
eventually  breach  the  crest  of  me  dam  ana  lead  co  overtopping  of  the  emoank- 
menc  during  a  no  jo  r  flood,  emergency  type  remedial  work  on  the  note  severely 
eroded  arras  should  be  initiated  by  the  town  before  the  arrival  of  the  hurricane 
season.  This  work  should  consist  of  restoration  of  the  slopes  and  tea  provision 
of  slope  protection  in  eroded  areas. 

e.  Psraanenc  type  repairs  to  the  upstream  slope  should  include  removing 
all  the  tree  stumps  and  is  much  of  the  root  system  as  possible,  reconstruction 
of  the  sLope  to  its  original  configuration,  and  provision  of  slope  protection. 

f.  Seepage  has  been  emerging  on  the  downstream  slope  of  the  west  embank¬ 
ment  for  many  years.  This  seepage  is  mere  visible  now  that  the  heavy  growth 
of  trees  has  bean  removed.  No  evidence  of  piping  or  erosion  channels  was 
observed. 

g.  At  the  present  time,  there  is  no  danger  of  failure  of  embankment  by 
subsurface  erosion.  The  seepage  emergence  area  cn  the  downstream  slope  should 
be  continually  observed,  particularly  during  periods  of  high  'water  (above  El.  93 
This  area  should  be  inspected  about  once  a  week  snd  immediately  after  the  lake 
is  raised.  This  office  (Corps  of  Engineers)  should  be  notified  immediately 

if  seepage  quantities  substantially  Increase  or  movement  of  soli  particles 
fren  the  embankment  ds^observed. 

h.  The  lake  level  should  not  be  allowed  to  rise  above  spillway  crest  ele¬ 
vation  except  during  ^  major  storm. 

i.  This  dao  is  now  being  examined  bv  a  consultant  (Haley  i  Aldrich)  hired 
by  the  Corps  under  the  Cam  Safety  Inspection  Program. 

7,  Narrative. 


a*  The  Lake  Gardner  Can  is  located  on  the  Powwow  River  and  controls  the 
level  of  Lake  Gardner.  The  dan  is  located  about  2,000  feet  upstream  of  the 
tenter  of  the  town  of  Amesbury  and  is  owned  by  the  town.  The  tan  was  originally 
constructed  about  1073  to  supply  water  for  a  rill  located  just  ievretream  of 
the  dam.  The  tarn  was  later  raised  aoout  3  feet  in  1929  to  provide  additional 
protection  against  overtopping,  The  dam  now  retains  La>ia  Gardner  wnicr.  i i  a  sou 
of  water  for  recreation.  Refer  to  Incl.  1  -  Tuad.  Iheec. 
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M23E9-F  3-  Hav  1973 

SUBJECT:  Dan  Safety  Assessment  ar.d  Meeting  with  Local  Officials,  Lu*e 
Gardner,  -jrcsbury ,  *L\ 

b*  The  dao  consists  of  an  uncontrolled  jranire  block  spillway,  an  adjacent 
penstock  and  Is  abutted  on  both  sides  by  earth  etcbanicccncs,  The  overall 
length  o£  the  das  13  about  900  feet.  The  enbankcrenc  on  the  cast  side  (left 
bank)  Is  about  100  feet  In  length  while  the  vesc  side  eabankcant  Is  about  "CO  fe 
In  length.  The  west  side  ereoar.kcienc  averages  about  20  :eec  in  height  with  a 
tnaxisuQ  of  about  25  feet  adjacent  to  the  spillway.  Prior  to  the  fall  of  1977, 
the  slopes  of  the  west  enoar.kaer.t  were  covered  with  a  heavy  growth  of  trees. 

The  trees  have  all  been  cut  recently  by  the  town  vnich  is  now  la  the  process  of 


raaoving  the  trunks  fret:  the  ecbankcenc . 


Peter  to  lac  1 . 


-  Cross  Sections 


c.  Town  ar.d  state  officials  reported  that  the  dam  was  maintained  throughout 

its  existence  especially  with  respect  to  the  upstream  slope  until  10  years  ago. 
The  uara  has  noc  received  good  maintenance  since  its  purchase  by  the  town  bout 
10  years  ago.  The— panscock-has-be*T~— ciri led  th~ concrete- end-  the  only  presenc 

moAns-of— <ir.*  inuig-cha  . '..aLa-~l s-ci>rongr^e — r.ch  geced-plpe.  >«caujo-o z-  chi—  low 
cape city  _o£..  this  pipe,  the  lake  caa  only  be  drained  during  the  Lov  flow  suca«r.. 
months* 

d.  -At— the-tirne-  of - inspection ,  -foot  of  vatsrvas  flowing  over  the  spillway. 
The- 1 Are  level  was  7,5  feet  below  too  of  the  earth  jcbir.te-.ric .  Tovm  officials 
reported  thac  the  lake  seldom  rises  touch  aoove  this  leveL  -  even. after  heavy 
fxfnsc 

e.  Portions  of  the  upstream  slope  of  the  vest  side  earth  ecban.kr.erc  have 
been  severely  eroded  by  wave  action.  In  two  .rees,  erbartketne  erosion  (about 
6  foot  wide)  hao  progressed  beck  to  the  ups  tress  3  id*  o:  the  crest.  P.aaedial 
work  should  include  the  roc ova l  of  the  stumps  and  portions  of  the  root  system 
and  then  filling  the  resulting  excavated  and  eroded  areas  with  earth  fill 
protected  by  scone  protection. 

f.  X  portion  of  the  dovr.streaa  toe  (west  err.bar.lcoent )  adjacent  to  the  jrsntce 
block  vtngvaii  ha*  been  eroded  bv  turbulence  of  the  tailvater 
aeasures  about  20  feet  long  by  10  feet  vice. 

a  pervious  bor.y  gravel  protected  by  stone  protection  material. 


is  area  should  be  filled 


tth 


g«  Seepage  emergence  was  ooserved  on  the  dovrnotrean  slope  about  15  feet 
(ueesurod  vertical)  below  the  daa  crest  anc  about  5  feet  aoove  tae  toe.  This 
seepage  area  is  aoout  50  feet  long  and  is  located  about  250  feet  west  free  the 
spillway  well.  The  existing  velocities  are  extremely  low  and  there  is  no 
evidence  of  particle  movement.  Ho  evidence  of  piping  or  croslon-ai.enr.a  Is 
were  observed.  Three  woodchuck  hales  were  observed  in  this  «r-a  above  the 
saturation  line.  No  water  -/as  flowing  from  those  holes  nor  we*  there  any 


i  i 

;i 


I 

I 

I 


•  .  Tfc  u4y  |97g 

SUBJECT*  Oca  Shitty  Assessment  and  Meeting  with  Local  Officials,  Lake 
Gardner,  Anesoury,  liA 

h#  Sxcavacions  (vich  shovel)  along  the  upstreso  elope  o z  the  dec  indicate 
Chat  the  embankment  materials  are  prcdcrainsnciy  gravelly  silty  sancs  (SM). 
These  soils  era  considered  seni- impervious  to  impervious.  Some  areas  on  the 
upstream  slope  contain  clean  pervious  sands  ar.d  graveLs  vhlch  were  probably 
dumped  into  eroded  cress  durcr.3  past  maintenance  operations. 


H 


30  May  1978 
Pile  No.  416014 


Department  of  the  Army 
New  England  Division 
Corps  of  Engineers 
424  Traps lo  Road 
Waltham.  MA  02154 

Attention:  Mr.  Joe  B.  Fryer,  Chief  Engineer 

Subject:  Lake  Gardner  Dam,  Amesbury,  MA 
Contract  No.  QACW-33-78-C-0301 

Gentlemen: 

On  24  May  1078,  Mr.  Peter  L.  LeCount  and  Mr.  John  W.  Crltchfleid  of  this 
office  attended  an  on-slte  meeting  at  Lake  Gardner  Dam  In  Ameabury.  Massa¬ 
chusetts.  Also  present  were  representatives  of  the  Corps  of  Engineers,  the 
Massachusetts  Department  of  Environmental  Quality  Engineering,  the  Ames- 
bury  Department  of  Public  Works  and  Camp,  Dresser  &  McKee.  Inc.  (as  a 
consultant  to  Haley  &  Aldrich,  Inc.  ). 

The  purpose  of  the  meeting  was  to  make  an  evaluation  of  the  westerly  earth 
embankment  In  response  to  concerns  voiced  by  Mr.  William  Day,  Consultant 
la  Geotechnical  Engineering,  of  Newton  Centre,  Massachusetts.  Specifically, 
Mr.  Day's  correspondence  has  expressed  his  concern  that  upstream  erosion- 
al  features  and  downstream  toe  seepage,  which  he  had  observed,  were  indica¬ 
tions  of  serious  Instability  In  the  earth  embsnlgaent  and  Impending  breaching 
of  the  dam. 

This  letter  Is  Intended  to  1)  summarize  visual  observations  of  the  embank¬ 
ment  that  were  made  by  Haley  &  Aldrich.  Inc.  on  24  May  1S78,  2)  state  our 
Initial  conclusions  regarding  the  stability  of  the  west  embankment,  based  on 
tile  visual  observations,  and  31  present  our  recommendations  with  regard 
to  further  action  that  should  be  taken  at  this  time.  We  have  not  as  yet  made 
a  complete  Inspection  of  the  dam. 


The  attached  sketch  summarizes  our  field  observations  along  the  esrth  em¬ 
bankment.  A  baseline  wss  established  along  the  crest  by  Haley  4  Aldrich 
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for  reference  In  recording  observations.  Significant  points  regarding  these 
observations  are  noted  below: 

1.  Upstream  erosion  varied,  but  was  quite  extensive  in  some  places,  and 
Is  apparently  the  result  of  arave  action  in  combination  with  foot  traffic 
over  some  period  of  time.  It  has  been  reported  in  past  inspections  by 
the  State,  and  has  probably  become  much  more  evident  since  the  recent 
cutting  of  trees  on  the  embankments. 

2.  Seepage  was  observed  on  the  downstream  slope  within  the  general  area 
noted  on  the  sketch.  This  area  was  generally  wet  and  soft.  Substan¬ 
tially  clear  water  was  observed  to  be  flowing  slightly  In  this  zone  and 
in  the  area  below  the  toe.  Occasional  fine  particles  could  be  seen  lo¬ 
cally  In  the  flow,  and  some  patches  of  light  colored  ftne  sand  and  silt 
were  observed  In  depressions  on  the  slope.  However,  no  accumulations 
of  fines  that  would  Indicate  active  piping  were  noted. 

3.  Large  stumps  on  the  embankment  do  not  yet  appear  to  be  deteriorated 
and  do  not  seem  at  this  time  to  be  significant  with  regard  to  embank¬ 
ment  stability. 

It  is  our  opinion  that  the  erosional  and  seepage  features  observed  are  not  cause 
for  immediate  concern.  However,  the  condition  of  the  embankment  should  be 
regularly  monitored  for  the  next  few  months.  untU.  In  the  course  of  the  sched¬ 
uled  Phase  I  Evaluation  for  this  dam,  a  plan  for  further  study  or  remedial  ac¬ 
tion  can  be  developed.  We  would  expect  that  repair  of  the  upstream  face  of 
the  embankment  should  be  accomplished  in  the  not-too-dlstant  future.  Wheth¬ 
er  or  not  there  should  be  specific  remedial  measures  with  respect  to  seepage 
has  not  yet  been  determined. 

We  recommend  that  the  condition  of  the  embankment  be  checked  weekly  during 
June,  with  frequency  thereafter  to  depend  on  the  conditions  that  have  been  ob¬ 
served.  Particular  attention  should  be  given  to  the  position  and  appearance 
of  the  seepage  zone  on  the  downstream  slope  and  the  level  of  the  lake  at  the 
time  of  each  visit. 

We  will  await  your  authorization  before  proceeding  with  further  Inspection  at 
the  Lake  Gardner  Dam. 

Please  contact  us  if  you  have  questions,  or  If  you  need  further  information. 

Sincerely  yours. 

HALEY  4  ALDRICH,  INC. 

John  W.  Crltchfleld 


Peter  L.  Le  Count 

JWC/PLL/mc 
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1. 

Overview  of  Dam  Showing  Downstream 
Slope 

16 

10A 

vii,  2 

2. 

Overview  of  Dam  Showing  Upstream 
Slope 

16 

9  A 

vii,  2 

3. 

Upstream  Slope  ofEmbankment  From 
Right  Abutment  {Taken  on  24  May  1978) 

14 

22A 

3 

4. 

Upstream  Embankment  Slope  and 

Crest,  Showing  Erosion  by  Wave  Ac¬ 
tion  (24  May  1978) 

14 

16A 

3 

5. 

Upstream  Slope  Showing  Erosion  by 
Wave  Action 

15 

7 

4 

6. 

Upstream  Slope  Near  Spillway 

15 

3 

4 

7. 

Upstream  Slope  at  Right  Side  of 

Spillway 

15 

9 

5 

8. 

Top  of  Right  Training  Wall  of  Spill¬ 
way,  Upstream  End  of  Wall 

15 

4 

5 

9. 

Downstream  Slope  of  Embankment, 

From  Right  Abutment 

16 

4A 

6 

10. 

Downstream  Slope  of  Embankment, 

Near  Right  End 

16 

5A 

6 

11. 

Downstream  Slope  of  Embankment, 

Near  Spillway 

16 

7A 

7 

12. 

Right  Training  Wall  at  Spillway  and 
Embankment  Slope 

16 

2A 

7 

13. 

Top  of  Spillway  Showing  Embankment 
Immediately  Left  of  Weir 

15 

23 

8 

14. 

Spillway  Weir  and  Downstream  Slope 
of  Adjacent  Embankment 

15 

15 

8 

15. 

Spillway  Weir,  Right  Side 

16 

1A 

9 

16. 

Spillway  Weir,  Left  Side 

16 

3A 

9 

17. 

Granite  Masonry  at  Bottom  of  Spill¬ 
way  Weir 

15 

10 

10 
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Contact  Bewtween  Stone  Masonry, 
Right  Training  Wall,  and  Spillway 
Channel;  Seepage  Occurs  at  Base 
of  Wall 

C14 

18A 

10 

19. 

Abanonded  Power  House  Left  of 
Spillway 

15 

14 

11 

20. 

Location  of  Reservoir  Drain  and 
Outlet  Gates 

15 

13 

11 

21. 

Outlet  Gates,  Downstream  Side 

Outlet  Gates,  Upstream  Side 

16 

0A 

12 

23. 

Channel  Immediately  Downstream 
of  Spillway 

15 

22 

13 

24. 

Channel  of  Powwow  River  Down¬ 
stream  of  Pond  Street 

16 

12A 

13 
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3.  Upstream  slope  of  embankment  from  right  abutment 
(taken  on  24  May  1978) 
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COMPUTATIONS 

Size  Classification,  Hazard  Potential  Classifica-  2 
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Probable  Maximum  Flood,  Historical  Floods 
Spillway  Rating  Table  and  Cross  Section  3 

Spillway  Stage- Discharge  and  Stage- Surface  Area  4 

Curves 

Surcharge  Storage  Routing  5 

Field  Sketch  of  Lake  Attitash  and  Tuxbury  Pond  7 

Spillway  and  Rating  Table 

Dam  Failure  Analysis  8 
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